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As you know, VHF COMMUNICATIONS has always attempted to bring its readers 
really state-of-the-art designs. Sometimes we have branched off from the purely 
telecommunications equipment to bring modules of general interest such as frequency 
counters, standard frequency systems etc. This edition of VHF COMMUNICATIONS 
is to bring two such descriptions: Firstly, a VHF/F'M stereo receiver with frequency 
synthesizer and containing two crystal filters. The other module is a frequency 
standard with an accuracy of 10°" which is to be made available as a ready-to- 
operate module. Maybe you would like to mention these modules to non- VHF/UHF 
amateurs that would probably be interested in this technology. 


We have now published our third French omnibus edition, which has been very 
popular in France. We will probably have to make a reprint of this third edition soon, 


Only a few of the 1969 editions are still available. We decided not to reprint them 
anymore since they are somewhat obsolete now. 
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A STEREO VHF/FM RECEIVER WITH FREQUENCY SYNTHESIZER 
PART I: CIRCUIT DESCRIPTION 


by J.Kestler, DK 1 OF 


The adyances made in the semiconductor technology have had a considerable 
effect even in the consumer electronic’s field. Pre-programmed selector buttons, 
squelch and automatic frequency-control circuits are to be found in most modern 
Hi-Fi receivers, Some of the most advanced receivers ( such as the Revox- 
A720) are even provided with a frequency synthesizer for digital frequency 
selection, However, the prices of such receivers are extremely high ( more 
than DM 2000, -- ), 


Since most VHF/UHF amateurs will also be interested in receiving VHF/FM 
broadcast transmissions, it was thought that there will be a considerable in- 
terest for a really advanced stereo VHF/FM broadcast receiver with digital 
frequency selection, Such a receiver should be suitable as both a car radio 
and for home use, 


The described stereo tuner combines many advanced features from both the 
professional and consumer electronic technologies, It satisfies even the highest 
demands with respect to quality-of-reproduction, selectivity and ease of opera- 
tion. Special attention has been paid to the ease of construction so that it can 
also be built up by less experienced constructors, 


1, INTRODUCTION 


The frequency range of 87.5 to 104 MHz is allocated to VHF'/FM broadcasting 
in Europe. All transmitters are frequency-modulated with a maximum devia- 
tion of +75 kHz, and virtually all stations transmit at a multiple of 100 kHz, 
e.g. 87.6; 87.7; 87.8 MHz etc. In the case of stereo transmissions, it is 
necessary for two audio channels to be transmitted: The left-hand (L) and 
right-hand (R) channels, Each channel has a bandwidth of 15 Hz to 15 kHz. 
The sum signal (L +R) is directly fed to the modulator of the FM transmitter 
so that it is combatible with mono-receivers. The difference signal (L - R) 
amplitude-modulates a 38 kHz sub-carrier, and the resulting sidebands ( 23 to 
53 kHz) are also fed to the FM modulator. Since the transmission of the full 
38 kHz sub-carrier would require too much frequency deviation, a lower-level 
signal having half the subcarrier frequency is used: this is the 19 kHz pilot 
carrier, This allows the original 38 kHz subcarrier to be regenerated in the 
receiver, and is also used for the automatic mono-stereo switching. VHF/FM 
transmitters in Germany equipped for automatic switching of traffic news trans- 
missions also radiate a 57 kHz subcarrier which is amplitude-modulated with 
frequencies in the order of 23 to 54 Hz according to the area, An additional 
tone of 125 Hz is also transmitted for the duration of the information. This 
ensures that the receiver is muted during normal, music transmissions and 
is only opened when actual traffic news is being transmitted, Figure 1 shows 
a diagram of the audio spectrum transmitted, which is in the order of 57 kHz. 
The required IF bandwidth of the receiver is thus: 

af = 2x ( fdev. vex,* fap — )= 2x (75 +57) = 264 kHz, 

Since this value is greater than the channel spacing, a certain overlapping of 
the frequency spectrum of neighbouring channels will take place which will be 
audible as unpleasant birdies if the AM suppression of the receiver is poor. 
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Fig.1: AF spectrum of a stereo transmission operating according 
to the pilote tone system 
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2, CONCEPT AND FREQUENCY PLAN OF THE RECEIVER 


In Germany, the postal regulations require that the local oscillator of FM broad- 
cast receivers oscillate at a frequency higher than the receive band so that no 
interference is made to the police and other services operating in the 4m band 
between 75 and 87.5 MHz, When using an intermediate frequency of 10,7 MHz 
and an input frequency range of 87.5 to 104 MHz, it is necessary for the os- 
cillator to operate in the range of 98,2 to 114.7 MHz in steps of 100 kHz, 


The block diagram of the tuner with synthesizer is given in Figure 2. The 
tuner comprises three modules: the RF, IF and synthesizer modules. The RF 
and IF modules are built up in a conventional manner so that it would be possible 
for already available modules to be used as long as the actual tuner uses diode 
tuning. 


The frequency synthesizer of the tuner is in the form of a phase-locked loop 
(PLL ) (2), (3). The oscillator frequency fy is firstly divided by four in a 
frequency divider before being fed to the programmable frequency divider. The 
latter divides this frequency further by factor N ( dependent on the required 
channel ); the output frequency of this circuit is therefore fo/4N and is fed to 
the "actual value" input of the phase comparator, A signal of exactly 25 kHz 
(5 MHz crystal frequency divided by 200) is present at the "reference" input, 
The phase comparator generates a DC-voltage which is dependent on the fre- 
quency and phase position of these two signals, This DC-voltage is fed via a 
lowpass filter to the oscillator and ensures that the nominal and actual fre- 
quencies are exactly identical. This is virtually the same principle as used 
for the horizontal synchronization in TV-receivers. 


Under locked conditions, the following will be valid: 
fo /4N * fQ/200 
fin * fo - IF remains valid, 
After inserting the values for fg and IF, the following will result: 
fin, * N x 100 kHz - 10,7 MHz. 
This means that fj, is adjustable in steps of 100 kHz by selection of N, 


The output voltage of the phase detector can also be used for tuning the VHF 
input circuits. The 5 MHz crystal oscillator is entirely responsible for the sta- 
bility of the receive signal since the VCO is continuously locked to its nominal 
frequency with the aid of the phase-locked loop. This means that no automatic 
frequency control circuit is required. 


3. VHF INPUT CIRCUIT 


Figure 3 shows the circuit diagram of the actual VHF tuner, The input circuit 
comprising L 201 is used both for selectivity and matching the antenna feeder 
(50-609, Pt 201) to the input transistor T 201. Due to its low noise figure 
and low tendency to oscillation, a dual-gate MOSFET has been selected, An AGC 
voltage can be fed to point Pt 202; a control range of approximately 50 dB is 
provided by varying this control voltage from +6 V to -3 V. Of course, no gain- 
control is necessary in the case of an FM receiver, since the sooner limitation 
occurs, the better, However, if a fieldstrength meter is to be used, it will be 
necessary to have a logarithmic relationship between the input voltage and the 
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rectified IF voltage, and the control characteristics of a MOSFET are very 
suitable for this, 


The VHF input stage is followed by an inductively-coupled, two-stage bandpass 
filter comprising L 202 and L 203, This stage is capacitively tuned, as was 
also the case with the input stage, with the aid of varactor diodes D 201 to 
D 203, Twin diodes are advantageous since their capacitance is hardly depen- 
dent on the RF voltage across the resonant circuit, which is especially impor- 
tant at high signal levels. The mixer stage comprising transistor T 202 is also 
equipped with a dual-gate MOSFET, The advantage here is that the input and 
local oscillator frequency can be fed to two, decoupled electrodes so that strong 
input signals have no reaction on the local oscillator, and that no oscillator 
signal is fed to the antenna, In addition to this, such a mixer is far less 
critical with respect to operating point and oscillator injection voltage fluctua- 
tions than an additive mixer, 


The resulting intermediate frequency is tapped off at the drain circuit ( L 205 ) 
and is fed via a capacitive voltage divider (33 pF/82 pF) to the IF output of 
the tuner ( Pt 203), The local oscillator ( T 203 ) operates in a common-drain 
circuit with inductive feedback between gate and source. The tuning is also 
made capacitively with the aid of diode D 204, A portion of the oscillator volt- 
age can be taken from the drain circuit with relatively low reaction and fed 
via connection point Pt 205 to the synthesizer, 


4, CIRCUIT OF THE IF MODULE 


The characteristics of the IF amplifier have the greatest effect on the overall 
quality of the whole Hi-Fi receiver, As is known, the spectrum of a frequency- 
modulated signal consists of a wide band of spectral Lines which must not only 
be transmitted as a whole but should also appear at the demodulator simulta- 
neously, This means that the IF module must not only provide a sufficient 
bandwidth but also a constant group delay within the passband range, This 
means that the relationship between the frequency and phase of the input and 
output signal must be as linear as possible. This is rather in contrast to the 
demands for the highest possible selectivity. Advanced receivers use a large 
number of LC-filters, which can only be aligned using special measuring equip- 
ment such as swept-frequency, and group delay measuring systema, Such filters 
cannot be used for home construction, Lower priced receivers mainly use 
ceramic filters; extensive experiments made by the author using such compo- 
nents did not lead to favourable results due to the large manufacturing toler- 
ances and spurious resonances of the ceramic resonators. 


\aitole 


~600 «600 «600 a naan +200 +600 4600 »BOOKHs 
Fig.4: Selectivity and phase characteristics of the crystal filters used 


noe Dee 


: ’ e 
\ \ 
\ 


(2) 2937143 ssedpueq paydnod1as0 

(q) 29373 ssedpueq pouorsueurp Ayumundo 
(®) 2tnea1o qwreuoses aydurrs 

+JO SONSLia}IeIBYS UOHENpousgd 


79°8ta 


ampour gy ay} jo uresserp yds + ¢°3ta 


‘ 
i 
ASt* =a Ae suze 


c----- WW -!—- -- ---- - ----~--2-5- ~~ 5 ~~ ---------_- 


(@D1S 20060 9 uy VO PaADID) oq 0; 


(UAURZOUD 85)95299187 28p 4M, “zz iFA8) 40lya! ' 


as: | eee 


- 71 - 


For some time now, special phase-linear crystal filters having a relatively 
steep slope, have appeared on the market at reasonable prices ( Fig. 4), If 
two such filters type TQF-2599 are used together with several wideband LC- 
circuits, it is possible for good results to be obtained with respect to the 
passband and stopband selectivity, The advantage is that the selectivity curve 
of the crystal filter is only slightly dependent on the adjustment of the resonant 
circuits required for matching and transformation. This means that no extensive 
measuring equipment is required for the alignment. 


The circuit diagram of the IF module is given in Figure 5, The IF output of 
the mixer ( Pt 203 ) is connected to the input connector Pt 211. The first crystal 
filter F 211 is followed by the buffer stage [211 which is equipped with the 
integrated differential amplifier CA 3028; the signal is then fed to the second 
crystal filter via the matching circuit L 211, The second IF stage is identical 
to the first; a capacitively-coupled bandpass filter comprising L 212/L 213 is 
provided at the output of this stage, which has been additionally dampened 
using resistors, This bandpass filter is used to improve the ultimate attenua- 
tion, On their own, the two crystal filters would only provide a stopband atte- 
nuation of approximately 70 dB ( Fig. 4). Diode D 211 rectifies a portion of 
the IF voltage ( Pt 212), and connection Pt 213 provides the reference potential, 
An AGC and fieldstrength indication circuit which is to be described later is 
connected here. 


The subsequent integrated circuit 1 213 represents a six-stage limiting IF am~ 
plifier with coincidence demodulator, Similar circuits have been described pre- 
viously so that the operation need not be described here. It should be noted, 
that a double-tuned circuit is used (L214, L 215) instead of the usual phase 
circuit, This allows a far better approximation to the ideal characteristic, 
which results ina lower distortion factor, especially at high-frequency devia- 
tion levels, Figure 6 shows these relationships in the form of a diagram, In 
the case of the author’s prototype, the non-linearity within the range +100 kHz 
from the centre frequency was less than 1% ( Fig. 7). The distortion factor 
resulting from this is therefore in the order of 0, 2%, 


Fig.7:; 


Measured demodulator 
characteristic 


a. 


The AF output ( pin 8 of 1 213 ) cannot be taken directly via a feedthrough ca- 
pacitor since the resulting lowpass filter ( Roy, = 2.5 kM, C = 2nF) would 
cause too great an attenuation of the higher audio frequencies, For this reason, 
an additional stage has been provided comprising T 211 as impedance converter, 
A capacitor of 100 pF at the base of T 211 is sufficient for RF-bypassing. If 
the IF section is only to be used for mono-reception, it is possible for this 
capacitor to be increased to 15 nF and used for de-emphasis, 


Experiments made using the integrated circuit CA 3089 ( RCA ) instead of the 
TBA 120 were not successful, It is true that the former circuit provides more 
extra features such as AGC voltage generation, AFC, and squelch, however, 
it is rather difficult to use this IC due to the large tendency to self-oscillation, 
Reliable operation was only possible when using a double-coated PC-board with 
continuous ground surface. In spite of this, it was not possible to obtain a 
demodulation characteristic that was independent of the IF input voltage, The 
integrated circuit TBA 120 is completely uncritical in this respect since it is 
fully balanced with respect to the supply and ground connections, This means 
that all RF currents are cancelled out, The integrated circuit TBA 120 will still 
operate reliably even when the operating voltages were not bypassed, Of course, 
the squelch and control voltage circuits are somewhat more complicated, 


5. CIRCUIT OF THE SYNTHESIZER MODULE 
5.1. DIVIDER 4:1 


Since programmable frequency dividers for input frequencies up to 120 MHz can 
still not be easily realized with components available at present on the market, 

it is necessary for the frequency of the local oscillator ( f,) to be divided 
firstly by four. This is obtained in the circuit given in Figure 8. The oscillator 
signal is injected to connection point Pt 221 which is connected to Pt 205; it is 

then amplified in transistor T 221 and feeds the phase-reversal stage compris- 
ing transistor T 222, This stage provides two antiphase signals for driving the 

actual frequency divider comprising I 221, This stage is equipped with an ECL- 
dual flip-flop which can process input frequencies up to typically 180 MHa. 

The subsequent circuit comprising transistors T 223 and T 224 converts the 
ECL-level to a signal that is TTL compatible, Since transistor T 224 operates 
as a saturated switch and since the output frequency can amount to 30 MHz, it 
is necessary for a very fast switching transistor to be used, _ 
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Fig.8: 4:1 divider with preamplifier and level converter + 
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Fig.9: Programmable frequency divider 
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5.2. PROGRAMMABLE FREQUENCY DIVIDER 


The variable divider shown in Figure 9 originates from information given in 
(4), This frequency divider must divide the output signal of the 4:1 divider 
by N (982 *N 1147), and is to be programmed directly with the frequency 
of the required signal (875 to 1040), The signal from the 4:1 divider is fed 
to the clock inputs of the integrated circuits I 222, 1223, and 1225, The opera- 
tion is now to be explained assuming that the number 881 ( corresponding to 
88.1 MHz ) has been selected at the programming inputs Al to C4, The gate 
eireuits previous to the preset inputs of the decade counters I 225 and I 226 
ensure that they are set to the ninth complement of the selected number ( the 
ninth complement of a number n is 9 -n), Integrated circuit 1227 is a 16- 
counter, It is fed with the fourteenth complement of the number programmed 
on C1/C 4, If a zero is given, the preset inputs A to D will receive the four- 
teenth complement of the number 10, This means that only three rows of num- 
bers are required, since the number zero in the 10-MHz position corresponds 
to 100 MHz, After 981 clock pulses, the decimal counters 1 225 and 1 226 are 
at 9, whereas the 16-counter I 227 is at 15, The output of the NAND-gate I 224 
then drops to L (low) level and the output of the inverter T 225 thus to H 
(high), Since Qy and Qr of 1225 are also at H-level, the K-input of the flip- 
flop I 223 will be activated, This means that it will be switched to its on-state 
(Q=L) together with the 982th clock pulse, The counters 1 225 to 1 227 are 
now preset to their commencement value, and | 222 will switch to the counting 
mode due to Q * H, Since it has been set to the number 4 by the data inputs 
Ato D, it requires five further pulses until the number 9 is obtained, The 
987th clock impulse activates the J-input of the flip-flop, and the 988th input 
pulse switches it back to the rest position, This completes the cycle, the input 
frequency will have been divided by factor 988, the output frequency can then 
be taken from the output Q of flip-flop | 223 and fed to the phase comparator 
circuit, At N = 988, the oscillator frequency of the tuner will amount to 98,8 
MHz, which corresponds to an input frequency of 88.1 MHz when an IF of 
10.7 MHz is used, 


The adjustment of the required input frequency is therefore made on the pro- 
gramming inputs Al to C 4, The following table indicates the type of coding: 


10 MHz position 1 MHz position 0.1 MHz position 
Cy Cy By Bs By By Ay Ag Ag Ay 
80 H L oe b &  & oo bk L hb & 
90 H H ik & &E. ok Lb Lh i 
100 L L so ke & HR SL 2 Lb kL A Lk 
: & & BH SB 23 L L gH H 
4 LH LL 4 L HL LL 
6 L H L HA +5 L. FH bL A 
& £L 8B F S&L .6 L H H L 
3 ik &F HR RB ait bb HH HR GA 
H=+5V 6 H L L&k 8 H Bb & 4L 
L = 0 V (ground) 9 H LL kL H 9 H & & # 
Examples: Cy Cy Bg Bz By By Aq Ag Ag Ay 
88.2 MHz H OL HL LL L bL BH hi 
96.3 MHz H 4H L H HH L UG HH BH 
102.8 MHz L Lb bd FF H LL L 
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A drawing showing the connections to the selector switches as well as a re- 
commendation for obtaining a program memory are to be given in Part II of 
this article, 


5.3. PHASE COMPARATOR AND REFERENCE OSCILLATOR 


A 5 MHz crystal-controlled oscillator comprising transistor T 228 will be seen 
in the circuit diagram given in Figure 10. The trimmer capacitor in series 
with the crystal allows the oscillator frequency to be varied by +50 kHz, This 
allows any tolerances of the centre frequency of the crystal filter to be com- 
pensated for, It is not necessary for a fine tuning to be provided for the re- 
ceiver since the IF bandwidth is more than twice as wide as the channel spacing, 
This means that transmitters not operating exactly on a multiple of 100 kHz 
will still be received without distortion. 


Fig.10: Phase comparator and reference oscillator 


The 5 MHz signal from the crystal oscillator is converted to a TTL-logic signal 
which is divided twice by factor 10 in the decade counters 1 2210 and I 2211, 
and once again by two in the double flip-flop I 2212, The 25 kHz squarewave 
signal generated in this manner is fed to the "reference' input ( pin 3) of the 
integrated frequency/phase comparator I 2213 ( MC 4044 P ); the "actual value" 
originating from the variable frequency divider is fed to pin 1. At large devia- 
tions between the nominal and actual value, | 2213 will operate as frequency 
discriminator and will then switch to the phase-comparator mode when the 
contro] deviation is sufficiently small so that it is able to tune out the re- 
maining frequency difference, The output signal of the module ( pins 5 and 10) 
represents a pulse sequence from which the integrator comprising the operatio- 
nal amplifier I 2214 ( TBA 221) forms the mean value of the voltage, which is 
then fed via Pt 223 to the RF module ( Pt 204) and used as tuning voltage. 


=: 8! 


It will be possible to use other VHF tuners requiring a tuning voltage of up to 
30 V if the operating voltage input of the integrator Pt 224 is fed with approxi- 
mately 32 to 35 V. The DC operating point of the integrator can be adjusted 
with the aid of the 50 kQ trimmer resistor, The time constant (180 k2/0,5 uF) 
is in the order of 0,1 s, which means that a 10 MHz jump in frequency requires 
approximately 1 s. 
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JAYBEAM MOONBEOUNCENS 


All of the MOONBOUNCER antennas can be either connected for circular polarisa- 
tion at the antenna with one feeder to the shack, or if two feeders are fed down to 
the shack, it is possible to select vertical, horizontal, as well as clockwise and anti- 
clockwise circular polarization. 


Circular polarisation is most certainly the polarisation of the future. The advantages 
of this form of polarisation were discussed in a recent article by G3 JVQ/DJ @ BO 
in VHF COMMUNICATIONS. The possibility of switching to any required polarisation 
to find the momentary most favourable polarisation is a great advantage of the 
MOONBOUNCE antennas. 


The following four types are available, which can be stacked and bayed to 
form arrays suitable for extreme DX modes such as MS and EME: 


Type Elements Istr. Gain (dipole) Hor. Beamwidth Boom length 
5XY/2 m 2x5 11 dB (8.8 dB) 52° 1,67 m 
8XY/2m 2x8 12.2 dB (10.0 dB 45° 2.85 m 

10XY/2 m 2x 10 14.2 dB (12.0 dB 33° 3.65 m 
12XY/70cm 2x 12 15.2 dB (13.0 dB) 35° 2.60 m 


A SIMPLE 70 cm POWER AMPLIFIER EQUIPPED WITH THE 2C39 
by K.Weiner, DJ 9 HO 


Used tube types 2 C 39 or YD 1050 are often available cheaply or even free-of- 
charge. This because a large number of commercial operators using these tubes 
in their microwave equipment exchange the tubes at regular intervals. This has 
made them very popular with amateurs for constructing power amplifiers for 
the UHF bands, The author is to describe how such an amplifier can be con- 
structed more simply than was given in (1), It is to be constructed from light- 
weight PC-board material or from thin metal plate; even the tube is soldered 
into place to save provision of a socket, This means that the amplifier can be 
easily constructed and is therefore not only suitable for use as power amplifier 
stage but also as driver, ete. 


1, THE CIRCUIT DESCRIPTION 


The circuit diagram of the power amplifier is given in Figure 1, It will be seen 
that a common, grounded grid configuration is used, For those readers that 
have not used such dise triodes before, it should be mentioned that the tube also 
operates with a DC grounded grid, The required negative grid bias voltage is 
obtained as positive cathode bias across resistor R1. This voltage is drive 
dependent and amounts to 6 V at 60 and cathode current of 100 mA. A zener 
diode is connected in paralle) with this resistor in order to ensure that the bias 
voltage cannot increase beyond a certain level at higher drive levels. The most 
favourable yalues of resistor and zener diode depend on the individual tube, 
tube condition, anode voltage and operating mode which means that they must 
be determined individually. At 400 to 600 V and a quiescent current of 20 to 
50 mA, a zener diode of 5.6 V and a resistor of 602 should be suitable. The 
power amplifier can be used for AM, FM, SSB and CW operation, as well as 
for amateur television, A potentiometer can be used as resistor R1 ( 2502 ) 
so that a quiescent plate current of 20 mA can be selected, 


Since the cathode of the 2 C 39 is connected to one side of the heater, this will 
mean that the bias voltage is virtually at the same potential as the heater. This 
requires that one side of the heater winding of the transformer may not be 
grounded as usual since this would short-circuit the bias voltage. Neither is 
it possible for several such tubes to be operated from the same heater winding 
if different bias voltages are required, 


The heater voltage should never exceed 6 V. Exact values as a function of the 
operating frequency and drive level were given in (1). This article also gave 
the specifications of the various types in this family of tubes. 


Since the UHF drive is also fed to the cathode, it is necessary for the heater 
leads to be provided with chokes for the operating frequency. Chokes L 4 and 
L.5 ensure that no UHF drive is lost. The capacitive voltage divider comprising 
C 1/C 2 and inductance L.1 match the impedance of the cable to the complex 
input impedance of the tube. 


The anode circuit L 2 of the power amplifier is in the form of a shortened A/4 
Lecher line. Since a balanced type of line is used with only a single tube, 
trimmer C 3 represents the tube capacitance at the open end of the line, This 
trimmer is also used for tuning the line to resonance which can shift the ba- 
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Fig.1: Circuit diagram of the 70 cm power amplifier 


lance so that choke L 6 can be required at the normal "cold" end of the line, 
Resistor R 2 is provided as type of fuse. Its value is not critical (9 to 15), 
however, it should not be rated at more than 1/4 W. 


The output power is coupled out via L 3. The inductance of the coupling link 
is tuned to series resonance with the aid of trimmer C 4, 


2, OPERATING VALUES 


This type of tube operates reliably even with a plate voltage of 300 V. The 
following table gives some typical specifications for various plate voltages and 
drive powers which were determined using a calibrated directional coupler 
( Siemens ) and a 50 load ( Spinner ): 


Plate Voltage Drive Power Plate Current Output Power 


300 V 0.4 W 28 mA 4w 
300 V 4-5W 72mA 12 W 
420 V 0.4 W 35 mA 7W 
420 V 4-5W 95 mA 22 W 
600 V 0.4 W 42 mA 9W 
600 V lL. W 55 mA 15 W 
600 V 4-5W 115 mA 42 W 


The tube requires a warm-up time of approximately one minute and should be 
forced-air-cooled even at the lowest plate voltage. 


The above values show that the linearity range of the tube is well exceeded 
when the tube is driven to a plate current of 72 mA at a low plate voltage of 
300 V. This can be seen due to the fact that the power amplification is far less 
than 10 dB, Higher plate voltages are far more favourable, 


3. CONSTRUCTION 


The 432 MHz power amplifier can be constructed from copper-coated PC-ma- 
terial or thin brass plate. The coated side should be on the inside as well as 
on the upper side of the intermediate panel ( anode side), If copper or brass 
plate is used for the intermediate panel, this will provide a better heat dissi- 
pation for the tube, Figure 2 shows the construction of the power amplifier in 
the form of a drawing from above, side and below. 

- 79 - 


Fig.2: 


Construction of the power amplifier for 432 


MHz 


~ Oia 


The intermediate panel is firstly provided with a hole for the grid ring of the 
tube as well as for the high voltage feedthrough for the plate voltage. The front 
panel is provided with holes for the BNC sockets, feedthrough capacitors and 
trimmers (e.g. ceramic 0.5 - $9 pF manufactured by Philips or air-spaced 
trimmers with a spacing of 1.5 mm ), This is followed by soldering the frame- 
work of the case and the intermediate panel together, The cover and base 
plates are mounted into place after completing the power amplifier, 


The inductances should be constructed as shown in Figure 3, The three chokes 
L 4 - L. 6 comprise ten turns of 0.5 mm diameter (24 AWG) enamelled copper 
wire wound on a 6 mm former, self-supporting, The tube is soldered to the grid 
ring on the intermediate panel with the aid of a 100 to 150 W soldering iron, 
The solder joint should be in the anode chamber, This soldering process should 
take place relatively quickly in order not to damage the tube, Figure 4 indi- 
cates the positions at which the tubes should be soldered and where the anode 
circuit L 2 should be connected, Figure 5 shows a photograph of a double amplifier 
stage constructed in the described manner. 


6 45mm 30mm 
1 
L2 deo L3 10 
4mm«0 5mm 
30mm 35 silver-plated 
1.5mm dia. s-p copper 3 . copper strip 
mm dia, 


$-pcopper wire 


Fig.3: Shape and dimensions of the inductances 


Fig.4: 
Electrodes of the 
2 C 39 tubes 


4, TUNING AND OPERATION 


A standing wave meter (e.g. DK 2 VF 002) should be connected both in the 
input and output leads, The alignment is commenced at a low anode voltage 
and a drive power of 1 W; the cathode circuit is aligned for the most favour- 
able compromise between maximum drive and minimum standing wave ratio, 
as well as the anode side for maximum output power, After this coarse align- 
ment, the power amplifier should be provided with its normal operating voltage 
after which the fine alignment can be made, With the given values, the power 
amplifier should operate immediately, 


Since the heat dissipation of this type of construction is very low, it is ne- 
cessary for the tube to be cooled by forced air even when operating at a low 
plate voltage of 300 V, This can be achieved by drilling a large number of 
3 mm diameter holes or sawing a larger window in the side panels, This window 
can then be screened with a wire grid, These cooling cutouts can be provided 
either on the longer or shorter sides. It is also favourable for some of the air 
to be passed through the cathode chamber, oat = 


Fig.5: Two-stage amplifier using the described principle 


It is possible to use the same type of construction for the 2m band, which has 
also been tested in practice, However, it is thought that such a design for the 
23 cm band would be of more interest. For this reason, such a power ampli- 
fier is to be described in a later edition of this magazine. Since this power 
amplifier is extremely easy to construct in one evening, it is felt that it can 
do much to forward operation on the UHF bands, 
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A VERSATILE 70 cm CONVERTER WITH SCHOTTKY-DIODE MIXER 
by B.Libbe, DJ 5 XA 


Due to the danger of losing the 70 cm band, it is necessary for the activity on 
this band to be increased considerably, This description of a 70cm converter 
is designed to assist this since it is simple, and can be constructed by less 
experienced amateurs, Since the UHF circuits of the preamplifier stages are 
in the form of microstriplines, it is not necessary to carry out the large amount 
of metalwork required for the resonant chambers etc, The converter can be 
enclosed in a TEKO box 3A or 3B and represents a compact, and reliable 
converter, It is suitable for use in the 70 cm communications band from 432 - 
434 MHz using an IF of 28 - 30 MHz or as an ATV converter for the frequency 
range of 434,25 MHz to 439,75 MHz when using an IF of 48.5 MHz ( CCIR TV 
channel 2), It can also be used as receive converter in 70 cm transverters or 
in ATV transceivers. 


1, CHARACTERISTICS OF THE CONVERTER 


Operating voltage: 12V (11 -14V) 
Current requirements: approx, 20 mA 
Overall gain: approx, 36 dB 
3 dB bandwidth of the UHF circuits: approx, 30 MHz 
Of the IF amp, at 30 MHz: 3 MHz 

at 50 MHz: 7 MHz 
Noise figure: 4 dB 
Image rejection at an IF of 30 MHz: >50 dB 


2. CIRCUIT DESCRIPTION 


The circuit diagram of the converter is given in Figure 1, It will be seen that 
the converter possesses two preamplifier stages using the well-proved German- 
ium PNP transistor AF 239, It may seem to some readers that these trans- 
istors are not too modern, however, extensive experiments made by the author 
have shown that Silicon NPN UHF transistors did not bring hardly any better 
results, even though they were far more expensive, The transistor AF 239 is 
available virtually everywhere at a very low price, The converter exhibits a 
very good noise figure that is only approximately 0,2 dB inferior to the best 
converters available on the market. Experiments made with the transistor 
AF 279 in the UHF preamplifier stages also brought good results, but the input 
stages possessed a greater tendency to self-oscillation, 


Basically speaking, the UHF preamplifier stages used in this converter are 
similar to that described in (1), This means that it is not necessary to discuss 
them in great detail here, 


The mixer stage is equipped with two Schottky-diodes type HP 2800 that operate 
in push-pull, They are fed at low impedance both from the signal and local 
oscillator input. The oscillator voltage is fed to the mixer via a 502 stripline 
and the two 27 pF capacitors, 


The low-impedance, local oscillator injection offers the advantage that other 
oscillators can be used with the converter (e.g. local oscillator signal from 
a transmit converter). In this case, a 502 coaxial cable can be directly con- 
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Circuit diagram of the 70 cm micro-strip converter 


with Schottky-diode mixer 


Fig.1: 


« GA.< 


nected to the stripline, and the components for the converter oscillator deleted, 
or the interconnections broken the positions marked on the PC-board, The UHF 
preamplifier stages and the mixer then form a common unit which can be used 
in transceivers and transverters as was recommended in (2). 


The mixer is followed by an IF preamplifier equipped with a field-effect trans- 
istor operating in a common-gate circuit. It is provided to firstly compensate 
for the conversion loss, and, secondly to provide sufficient drive for less 
sensitive shortwave receivers, If, however, the gain of the converter is too 
high, it is possible for the output circuit of the IF amplifier to be damped with 
the aid of a resistor, This also ensures an increase of the IF bandwidth, The 
local oscillator comprises three stages using the inexpensive transistor type 
BF 224, This circuit is very similar to the oscillator DJ 4 LB 003, with the 
exception that the last stage has been deleted, The same comments that were 
made in (2) are also valid for this oscillator which means that it need not be 
discussed in detail here. There is, however, one special feature which should 
be mentioned: The zener diode for stabilization of the oscillator voltage must 
be operated with a current of at least 2 to 5mA, since its noise level will 
increase the overall noise of the converter at lower current levels, Special 
attention should be made to this when the module DJ 4 LB 003 is used in a 
transverter, 


3. CONSTRUCTION 


The most favourable means of complementing the PC-board DJ 4 XA 003 is as 
follows: Firstly mount all resistors, then all capacitors and trimmer capacitors; 
this is followed by the semiconductors and finally the inductances, bandpass 
filters, chokes and the crystal. Resistor R 8 (222) should have a spacing of 
5mm from the PC-board in order to ensure that the field of the oscillator 
stripline is not affected. The side of the board which is provided with the strip- 
line circuits is the component ( upper ) side. The components are soldered to 
the lower side having the larger ground surface, As was previously mentioned, 
the construction of the converter is extremely simple if the 95 mm by 67.5 mm 
large, double-coated PC-board of 1.5 mm in thickness, and if the compo- 
nents given in section 4, are used, Special attention must be paid to the base 
bypass capacitors of the two UHF preamplifier stages and the coupling capa- 
citors of the two UHF preamplifier stages and the coupling capacitors from the 
oscillator stripline to the mixer diodes, They pay a very major part in the 
reliability of the overall converter, Capacitors without connection leads, or 
chip-capacitors should be used, The use of other typesis a waste of time. 
These capacitors are mounted onto the PC-board by sawing suitable slots at 
the required positions with the aid of a fretsaw. The bypass capacitors for the 
preamplifier stages are mounted with the base connection and the copper layer 
on the upper side, and the ground connection at the lower side of the board, 
This must be made with considerable care since the capacitors are somewhat 
brittle. The same is valid for the two coupling capacitors between oscillator 
and mixer. They are soldered to the stripline and diodes on the other side of 
the board, Only the connections to the IF resonant circuits are made on the 
lower side of the board, 


The IF inductances are made up using special coil sets that are available from 
the publishers, The coilformers possess six pins of which the two centre pins 
should be deleted, Since the location is exactly given, it is necessary to pay 
attention that the connections are correct. 
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Fig.2: Double-coated PC-board DJ 5 XA 003 for the converter 


Fig.3: Component locations on PC-board DJ 5 XA 003 


The oscillator coil L 6 should be wound so that the cold end faces upward, 
This ensures that adjacent effects are kept to a minimum. The inductances 
for the 202 MHz bandpass filter are spaced 5 mm from the PC-board and the 
spacing is 3mm in the case of the 404 MHz bandpass filter. 


3,1, OPERATION AS AN ATV CONVERTER 


An intermediate frequency of 48,25 MHz has been selected for this ATV con- 
verter so that it can be connected to virtually any domestic television receiver 
that is able to tune CCIR TV channel 3 or 4 in TV band I. Crystals oscillating 
in the order of 60 MHz should not be used since they are liable to cause inter- 
ference to the subsequent TV receiver. Further details regarding the values 
for the IF amplifier for this mode are given in Section 4, The oscillator oper- 
ates at a frequency lower than the input frequency in order to ensure that the 
correct sideband position is provided, If the ATV signal is to be directly con- 
verted to the standard TV IF of 38,9 MHz, and if the signal is only to be pro- 
cessed in the IF amplifier of the TV receiver, it will be necessary for the 
oscillator to operate above the signal frequency. Further details regarding this 
are given in (2) so that they need not be dealt with here. 


3.2. OPERATION IN A TRANSVERTER OR TRANSCEIVER 


If the converter is to be used in a transverter or transceiver in which a local 
oscillator is already available, it is possible for the board to be sawn off at 
the dashed line shown in Figure 8 and for only the two preamplifier stages and 
the mixer to be used, The local oscillator signal is then injected into the con- 
verter by connecting a coaxial cable to the 50 stripline; the inner conductor 
of the cable should be connected to the stripline and the screening to the lower 
side of the board, The required local oscillator power is in the order of 1 to 
5 mW. If oscillator module DJ 4 LB 003 is used, which provides a separate 
output for receive mixers, sufficient power will be available for this application, 


4, COMPONENTS 


» T 2: AF 239, AF 239S or AF 139 

: BF 245 C ( TI), E 300 ( Siliconix) or similar FET 

: BC 107, BC 172, BC 182, BC 413, BCY 58 or similar NPN transistor 
- T 7: BF 224 ( TI) or BF 173 or BF 199 ( Siemens ) 


1 
3 
4 
5 
1, D2: HP 2800, HP 2811, HP 2817 or similar Schottky diodes 
3: BZY 83/C9V1 or other 9.1 V zener diode 

1 

1 

3 


167,333 MHz ( HC-6U ) for IF 28-30 MHz or 64.333 MHz for IF 48, 25 MHz 


, L 2: Striplines as described in (1) 
- L 5: Special coilsets. The number of turns are valid for an IF of 
28-30 MHz, values in brackets for an IF of 48,25 MHz 
3: 14 turns (10 turns) of 0.3 mm (29 AWG) enamelled copper wire 
4: 7 turns (5 turns) of 0,3 mm dia, ( 29 AWG) 
5: 22 turns (18 turns) of 0.3 mm dia. ( 29 AWG) 
6: 4.75 turns of 0.8 mm dia, ( 20 AWG) silver-plated copper wire on a 
coilformer of 5 mm outer diameter with VHF core ( brown ) 
7, L 8: 2 turns of 0,8 mm ( 20 AWG) silver-plated copper wire wound on 
a 5mm former, self-supporting, spaced 5 mm from the PC-board 
9, L.10: 2 turns of 0.8 mm dia. ( 20 AWG ) silver-plated copper wire wound 
on a 4mm former, self-supporting, spaced 3mm from the PC- 
board, coil tap on L 10: 1 turn from the cold end 
L11, L 12: 3,5 turns of 0,4 mm (26 AWG) enamelled copper wire placed 
through a ferrite bead, 


07 « 


Cl, C5, C6, C 22, C 26: 3.5 - 13 pF 7mm dia, ceramic trimmer or 
plastic -foll type 

Ces C3. % C 28, € 32: 2.5 +6 pr trimmer as above 

C 4, C 8: 470 to 1000 pF (uncritical ) ceramic dise or chip capacitor 

without connection leads 

C9, C10: 20 - 30 pF ( value uncritical ) as C 4 

C13: 15 pF for IF 28-30 MHz (10 pF for IF 48, 25 MHz ) 

C 16: l wk drop-type tantalium electrolytic 


All other capacitors are ceramic-dise types for 5 mm spacing. 


A spacing of 12.5 mm is available for all resistors. 


R13: 2.5 k2 trimmer potentiometer for vertical mounting, spacing 5/2.5 mm, 


Pig.4: Author's prototype of the 70 em converter 


5. ALIGNMENT 


After completing the converter, an operating voltage of +12 V to ground is con- 
nected to connection Pt 1, The oscillator and multiplier are tuned to the re- 
quired frequencies with the aid of a dip-meter. In the standard version of the 
converter, these frequencies are 67,333 MHz (oscillator), 202 MHz (multiplier) 
404 MHz (doubler), With the ATV converter these frequencies are 64,333 MHz 
( oscillator ), 193 MHz (tripler ), 386 MHz ( doubler), The oscillator injection 
potentiometer R13 should be in a central position during this alignment, After 
ensuring that the oscillator is operating correctly, the IF output should be con- 
nected to the shortwave receiver, or TV receiver, and the converter input 
connected to a 70 cm antenna or signal generator, The two IF circults are then 
roughly aligned for maximum noise in the shortwave receiver which is followed 
by roughly aligning the UHF stripline and matching circuits. The fine alignment 
is made of a relatively weak signal at the centre of the band where the circuits 
are aligned for maximum gain and constant gain over the whole band, 


In the case of the ATV converter, it should be aligned for best picture quality, 
e.g. for minimum overshoot at the bright-dark contours as well as for a con- 
stant resolution, If no measuring equipment is available and no 70 em ATV 
Signal can be received, the third harmonic of a 2 mtransmittercan be used 
for alignment. Unwanted cross modulation can oceur in the immediate vicinity 
of strong UHF TV transmitters adjacent to the 70cm band, In such cases, a 
70 cm bandpass filter should be placed in the antenna line, 


The alignment is completed with the alignment of potentiometer R 13 (oscillator 
injection), This is made when recelying a strong (50 yuV} signal at the centre 
of the band, and aligning R13 until the signal just stops increasing, 
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PARABEAM LONGYAGIS for 2 m 


See 


Long yagi antennas are well-known for their high gain characteristics. 
However, this high performance is only provided over a relatively low 
bandwidth when the antenna has been designed for maximum gain. The 
Parabeam type of antenna combines the high gain of a long-yagi antenna 
with the inherently wider bandwidth of skeleton slot fed arrays. 


The actual Parabeam unit comprising a skeleton slot and similar reflector 
radiates similar to two stacked two-element yagi antennas and will therefore 
provide 3 dB gain over a single dipole and reflector configuration, and about 
2 dB gain over a conventionally fed long-yagi. Heavy duty construction with 
special quality aluminium, 


PBM 10/2m 10 13.5 dB 33° 4.00 m 
PBM 14/2 m 14 15.2 dB 24° 5.95 m 


AN SHF-WAVEMETER 
by K. Hupfer, DJ 1 EE 


The following SHF wavemeter is to be described in order to assist radio ama- 
teurs using the frequency range in excess of 500 MHz, This wavemeter is re- 
latively easy to manufacture, With the dimensions given, the wavemeter operates 
in the frequency range of 500 to 2500 MHz,’ which makes it suitable for the 
24 cm and 12 cm amateur bands and for frequencies used during the conversion 
process, The wavemeter allows measurements to be made down to a minimum 
of 2 mW, which is very useful for measurements on local oscillators etc, This 
allows a large number of problems to be solved that are encountered when 
constructing oscillators and frequency multipliers for these two GHz bands. 


1, PRINCIPLE OF OPERATION 


The measuring circuit exists of a coaxial arrangement, where the length of the 
inner conductor is continuously variable, The signal to be measured is fed 
through the coaxial circuit and a portion of this power is consumed in the in- 
dicating circuit. Figure 1 shows the equivalent diagram of the measuring 
arrangement, The parallel resonant circuit shown corresponds to a minimum 
coaxial length of A/4 which is shortcircuited at the end. The distribution of 
voltage and current in such a coaxial circuit is indicated in Figure 2, 
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Fig.1: Equivalent diagram of the wavemeter 
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Fig.2: Distribution of voltage and current in a quarter-wave circuit 
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When energizing the circuit in the A/4 mode, a current maximum will appear 
at the shorted end and a voltage maximum at the open end: 
271 2 

(1) v1 


I . I, x cosine x (2) 


U,* 1, 2 x sine 7 


U,; ® voltage at position 1 ( spaced 1 cm from the shorted end ) 
1; * current at position 1 

Ig * shortcircuit current 

Z,, * impedance of the coaxial line 

wavelength 


»~ 
o 


With the deseribed wavemeter ( Fig. 3), the position of maximum current is 
determined using a measuring link at the low impedance end of the line, The 
injection of the signal is also made at this end using a further link having an 
impedance of approximately 100, If these links are loosely coupled, the me- 
chanical length of the inner conductor will correspond to the electrical length 
so that the length of the inner conductor within the circuit will directly coin- 
cide with the quarter wave length under resonance conditions, This means that 
the calibration of the wavelength can be made with the aid of a scale, Practi- 
cally speaking, there is a difference between the electrical and mechanical 
length due to the stray field existing between the end of the (thick) inner 
conductor and the continuing outer conductor. This means that the scale must 
be corrected by two or three calibration points. In the case of the author's 
prototype, a shortening of approximately 3mm takes place at 1,3 GHz and 
approximately 4mm at 2,3 GHz, 
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Fig.3: Construction details of a wavemeter for 500 to 2500 MHz 


According to equations (1) and (2), the coaxial circuit will also be energized 
at odd multiples of A/4, This means that a frequency which causes an indica- 
tion of A/4 will also cause a second indication when the length of the inner 
conductor corresponds to 34/4, However, this should not cause any confusion 
when the measurement is commenced with the inner conductor completely ex- 
tracted, 

mi Ot 


2. CONSTRUCTION 


Since the impedance of the coaxial line is of no great importance, the dimen- 
sions and construction details given in Figure 3 are not critical, The outer 
conductor can have either a round or square cross-section, The coupling link 
between the input and output is designed for an impedance of approximately 
1002 so that the frequency meter only provides an SWR of 2:1, It is impor- 
tant that a good contact is made to the inner conductor and that it is accurate- 
ly guided in the centre of the circuit, Any poor contacts in the inside of the 
circuit will cause the indication to jump so that the measurements will not be 
reliable, The longer the ends of the slotted tube holding the inner conductor, 
the greater the accuracy of the inner conductor within the circuit, The complete 
circuit is mounted on a chassis that includes a meter, which should be as 
sensitive as possible, and a scale indicating the wavelength, The scale can be 
directly calibrated with the frequency if the length is transposed in the follow- 
ing manner: 
300 000 


{= ae a with 1 in mm and f in MHz, 


Figure 4 shows two examples for applications using the wavemeter, 


Pig.4a: 


Frequency measurement 


Fig.4b: 


Drive measurement 


Fig.5: Photograph of author's prototype 
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ACTIVE RC-BANDPASS FILTERS 
PART Il: PRACTICAL CONSTRUCTION 


by D.E.Schmitzer, DJ 4 BG 


As a refresher and to further explain the formulas given in Part I, several 
examples are to be calculated and the measured results of the circuit are to 
be compared with the nominal values, 


8. EXAMPLES OF THE EQUATIONS GIVEN IN 
SECTION 3, 4 AND 5 OF PART I 


In order to show the difference between the methods of calculation, the calcu- 
lations are to be based on the same demands: A bandpass filter is required 
with a centre frequency of 800 Hz and a bandwidth of 200 Hz, This corresponds 
to a Q of 4, Only the gain is varied from case to case so that the equations 
of Sections 3, 4 or 5 are valid, 


8.1. APPLICATION OF THE EQUATIONS GIVEN IN SECTION 3 (Example 1) 


In addition to the previously given values of f{, = 800 Hz and Q®* 4, it is 
assumed that a gain of 2 is required. This means that the demand is fulfilled 
that Q must be greater than the root of half the gain G, The value of G *® 2 
can be selected freely; at a Q of 4, the demand Q* /G/2 is fulfilled for all 
values of G that are equal to or less than 32, Capacitors C1 and C 2 are 
assumed to be of the same value of 22 nF each and thus to be 22 x 10°79 F, 
This means that equations 7, 9, 10 and 11 are valid, 
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8.2, APPLICATION OF THE EQUATIONS GIVEN IN SECTION 4 (Example 2) 


The same bandpass filter with f, = 800 Hz and Q = 4 is now to be designed 
for a gain G of 50, This means that /G/2 is greater than Q which means that 
the equations given in Section 4 are valid. Resistors R 1 and R 2 are assumed 
to be of 10k each, The required components are given in equations 14 to 16 
where a value of Rp of 5 k& results ( equation 1 ), 
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8.3, DELETING R 2 ( Example 3 ) 


As was explained in Part I, it is possible for the values of R1 and R 2 to be 
selected freely if Q is less than VG/2. This means that it 1s possible for R 2 
to be selected so that it is infinit, in other words, deleted, In this case, 
equations 16 to 18 are valid if the gain is to be G = 50 as in the previous 
example. 


There is no change with respect to the equation for C 1, which means that a 
value of 1590 pF which was found in the previous section also remains valid 
here, 
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eo: ere 
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R 3 = 7,35 x 10°R = 735 k& 


8.4. TRANSITIONAL RANGE 


Both methods of calculation are possible in the range of ¥7G/2 <Q < VG. 
At the required Q of 4, this is within the range of G = 16 to 32. If a gain G 
of, for instance, 20 is selected, this will be within this range so that it is 
possible for the equations of Selection 3, and those of Section 4 to be used.In 
addition to this, it is possible to delete R 2, The following examples explain 
this more clearly: 


Example 4: According to Section 3, the following are valid at Cl * C25 
22 nF: Ri = 1,809 kM, R2 = 3.010 kM and R3 = 72,36 kM ( equations 7, 9, 
10 and 11 ). 


Example 5: According to Section 4, the following is valid at Rl * R2 * 10 kf? 
(as in example 2): R3 * 333.3 k2, Cl * 3,98 nF and C2 * 5.97 nF 
( equations 14, 15 and 16), 


Example 6: When R 2 is deleted, and thus when equations 17, 18 and 16 are 
used, the following will result: R3 = 1M, C1 * 3.979 nF and C 2 * 995 pF 
as long as R1 is assumed to be 10 kf, The three different groups of compo- 
nents calculated in this manner are considerably different, but the electrical 
characteristics (f, = 800 Hz,Q*4, G = 20) remains valid inallcases ( see 
the measured results in Section 9). This means that several different possibi- 
lities present themselves in order to achieve the same results, However, one 
will usually calculate the filters according to Section 3, since it is possible 
for the values of the two capacitors to be given, 
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8.5. IMPEDANCE TRANSFORMATION 


Example 7: The calculation in Section 8.4. with C1 * C2 * 22 nF resulted in 
very low-impedance values, In order to ensure that the previous circuit is not 
loaded excessively, it is advisable for R1 to be greater than 10k, This 
means that the capacitance values must be reduced and the resistors increased, 
If the values of C1 = C2 * 3,3 nF is selected, a conversion factor of 22 to 
3.3 = 6.6667 will result, which means that the following resistance values re- 
sult: Rl = 12,06k2, R2 = 20,066 k2 and R3 = 482.4 kN. It is sufficiently 
accurate for a value of 12,0 kf! to be selected for R1, 20 kf for R2, as well 
as providing a series connection of 470 kf and 12 kf for R 3. 


Example 8: The values of example 5 in Section 8.4. are now to be used for a 
further example: R1 = R2 = 10 kf is valid. The determined values of C 1 
and C 2 are rather unsuitable, but have a ratio of 1:1.5 to another. It is thus 
possible for more favourable values for these capacitors to be found by impe- 
dance transformation, These can be standard values of I nF and 1,5 nF or 
2.2 nF and 3.3 nF, 


Since the value of 333,3 kQ is rather high for R 3, the impedance transforma- 
tion is to be calculated with C1 = 2,2 nF and C3 © 3.3 nF, This means that 
the conversion factor is 3,98/2,2, or 5.97/3.3 which results in 1, 8091 in both 
cases, This means that R1 * R2 * 18 kf is sufficiently accurate, whereas a 
series connection of 470 k2 and 1302 provides sufficient accuracy for the re- 
quired R3 = 603 kf, 


9, SUMMARY AND MEASURED VALUES 


The following table summarizes the values determined in the previous Sections 
and shows the values measured in a practical circuit. 


Example 1 2 3 4 5 6 7 8 
R1 18.1 k2 10 k2 10k 1.81 k2 10k 10 k2 12,1 ka 18 kk 
R2 1.2k2 10k - 3.01 k2 10k2 - 20,.1k2 18kR 
R3 72,.3k2 595 kQ 735 kQ 72,4 kQ 333 kQ 1M 482 k® 603 kN 
C3 22,0nF 1,59nF 1.59 nF 22.0 nF 3.98nF 3,98nF 3.3nF 2,2nF 
Cg 22,.0nF 8.35nF 3.37 nF 22,0 nF 5.97 nF 995 pF 3.3nF 3.3 nF 
Q nominal 4 4 4 4 4 4 4 4 

Q actual 3.9 4.02 3, 84 3.96 4.02 3,94 4,04 3,94 
G nominal 2 50 50 20 20 20 20 20 

G actual 1,94 49.5 49.7 19,8 19.9 19,8 19.9 19,8 


As can be ssen from these values, the deviations between the required nominal 
value and the actual measured value is always in the order of 1 % or less, The 
exception to this is the Q of example 3; however, even this value possesses 
only a deviation of 4%. Resistors and capacitors with a tolerance of +1% were 
used during all measurements, as well as an operational amplifier type 741 C, 
which was known to possess the values given in the data sheet. It is permissible 
for many applications that larger tolerances exist with respect to Q, centre 
frequency and gain so that larger component tolerances are acceptable, How- 
ever, the tolerances should be kept as low as possible. If considerable dif- 
ferences exist between the calculated and measured values, it is advisable 
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Fig.2a; Circuit diagram of a three-stage filter 


Fig.2b: Two-stage filter with staggered centre frequencies 
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Fig.3: Selectivity curves of the filters shown in Fig. 2a or 2b 


to check the actual tolerances of the components used in the circuit, The 
weakest link in the chain is always the operational amplifier, whose input im- 
pedance is possibly too low, or whose non-load gain is too low at the operating 
frequency, 


10. SERIES CONNECTION OF SEVERAL FILTERS 


The selectivity of a single-stage filter will probably not be sufficient for a 
large number of applications since the roll-off of gain only increases by 6 dB 
per octave at a certain spacing from the centre frequency. This results in the 
typical triangular characteristic of a single resonant circuit, The ultimate atte- 
nuation is increased by connecting two or more such filters in series. These 
filters can be designed for the same centre frequency, or be staggered so that 
the required filter curve results. The following should, however, be observed. 


In the case where several filters having the same centre frequency are con- 
nected in series, the individual circuit must possess a wider bandwidth than 
the required ~3 dB bandwidth, When two such filter circuits are connected in 
series, the common -3 dB bandwidth will coincide with the -1.5 dB bandwidth 
of the individual filter; and to the -1 dB bandwidth when three filters are used. 
The characteristic of this filter in the passband range is always rounded so 
that a lower degree of ringing is present with pulse-type signals than when using 
filters with staggered centre frequencies. It is possible using this type of cir- 
eult to obtain a selectivity characteristic similar to a rectangle ( flat top ); 
however, the calculation is far more complicated, and the ringing in the case 
of pulee-type signals such as interference pulses is greater, However, the ex- 
tent of circuitry is less for a given selectivity. 


Informative details were given in (6) for experiments with filters where the 
individual circuits possess a staggered centre frequency. Two filters were con- 
structed in order to compare the information given above, Each filter possesses 
roughly the same ultimate attenuation, centre frequency and -3 dB bandwidth, 


Figures 2a and 2b show the circuits used, and the selectivity curves are given 
in Figures 3a and 3b, It will be seen that the two-stage filter is only inferior 
at attenuation values of over 30 dB when using the selected values, The transient 
behaviour of both filters is shown in Figures 4a and 4b ( drive: 1,7 V, square-~ 
wave, 25 Hz; seale: 0,1 V/cm and 50 ms/cm ), It will be seen that the filter 
with the staggered centre frequencies is somewhat less fayourable with respect 
to pulse-handling ability, but only requires two stages to obtain nearly identical 
characteristics. On the other hand, the other filter with identical centre fre- 
quencies requires three stages, but possesses a better pulse behaviour. 


11, UNIVERSAL BOARD FOR THE CONSTRUCTION 
OF ACTIVE BANDPASS FILTERS 


A universal PC-board was designed to allow experimentation and the design of 
active RC-filters for various applications, It is also used as part of the system 
board DJ 4 BG 016 which was described in (7). This board allows up to three 
individual filter circuits to be connected in series, A drawing of PC-board 
DJ 4 BG 015 and the component locations are given in Figure 5. 


Fig.4a: Transient behaviour of the Fig.4b: Transient behaviour of the 
three-stage filter two stage filter witl 


a 
“gti 


o-— i —_ toch 


SO 


staggered centre frequencies 


89.5 mm 


Thine we 


wpe, 


Fig.6: Author's prototype of a two-stage and three-stage filter 
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In order to allow non-standard values to be obtained, two places have been 
provided for each frequency-dependent capacitor and resistor so that capacitors 
can be varied by parallel connection, and resistors by series connection so that 
the required values can be obtained, A spacing of 12.5 mm has been provided 
for the resistors, whereas capacitors of 7.5, 10, 12.5 and 15 mm spacing can 
be used, 


In order to avoid confusion due to differing component numbering, the same 
designations have been used in the circuit diagram ( Fig, 6) and component 
location plan ( Fig. 5) that were used in the theoretical part. This means that 
they are not numbered from front to back, as is usually the case, but commence 
again for each filter stage (1, Il} and II) as R1, R2, R3, C1 and C 2, This 
is not important when constructing multi-stage filters having the same centre 
frequency since each stage will possess the same component values in the same 
place. It is only important that care is taken when constructing filters with 
staggered centre frequencies ( see components in Fig, 2b), Resistors R 4 and 
R5 are used for adjusting the operating point, since the operational ampli- 
fier is not fed with two operating voltages as is usually the case (e.g, +15 V). 
For this reason, it is necessary for half the operating voltage to be connected 
to connection point Pt 3, The values of resistors R4 and R5 are therefore 
equal and approximately twice the value of R 3, This is especially important 
at larger values of R 3, If the value of R 3 is relatively low, its effect on the 
DC operating point of the operational amplifier will be correspondingly low so 
that the values of R4 and R5 need not be lower than approximately 10 kf, 
Resistors R 6 and R7 are used for decoupling and to avoid any tendency to 
self-oscillation of the operational amplifier when loading the outputs capacitive- 
ly, @.g. by long screened cables. Values between 50 and 200 are usually 
sufficient, Resistor R 6 is only required when the output after the first filter 
stage ( Pt 4) is used, 


The components R 8 and C 4 are used for filtering the operating voltages in 
order to reduce the coupling to any other stages. A capacitance of at least 
47 uF should be chosen for C 4, but 100 uF would be better, The value of R 8 
is dependent on the operating voltage which should not be less than 12 V. Re- 
sistor R 8 should not be much higher than 1002 so that the voltage drop across 
it remains sufficiently low, 


In the modular receive system using the system board described in (7), module 
DJ 4 BG 015 is mainly used as CW-AF filter so that it is possible to use a 
SSB receiver also for CW reception, It is, of course, also possible to con- 
struct a special receiver for CW-~-reception with a fixed bandwidth of, for in- 
stance,500 Hz ( crystal filter XF-9M ) and to switch in an audio bandpass filter 
under interference conditions, As an extension to the application described in 
(7) it was decided to provide the possibility of tapping off the signal after the 
first filter, The reason for this is that when a receiver is used where the 
whole selectivity is made in a crystal filter at the input of the IF amplifier, 
it is possible for wideband noise to be generated in one of the subsequent 
stages which can reduce the signal-to-noise ratio. Module DJ 4 BG 015 can be 
used for the first filter stage in order to reduce this wideband noise. In the 
case of a special CW receiver, one will provide somewhat more than the band- 
width of the IF amplifier, e,g. 500 Hz to 1 kHz in the case of a 500 Hz band- 
width, whereas corner frequencies of approximately 300 Hz and 3 kHz will be 
selected as corner frequencies in the case of a combined receiver. 
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The PC-board for the active audio filter is built-up in a similar manner to the 
TEKO-~-box modules and has been designated DJ 4 BG 015, The filter described 
in Section 10 has been constructed using this board; Figure 7 shows photographs 
of the author’s prototypes. 


12. TABLES 


The following tables are provided for a centre frequency of 800 or 1000 Hz 
when G = 1 and C1 *= C22 10nF, This is provided to simplify calculation 
for the user of PC-board DJ 4 BG 015, The components are given for various 
Q-values and give the appropriate bandwidths. The designation B (1) is the 
bandwidth of a single filter stage, whereas B (2) or B (3) gives the bandwidth 
of a series connection of two or three identical filters, 


Table 1: 8 800 Hz, Gel, Cl * C2 * 10nF 


Q 0,707 0.8 1 1,35 1.5 1,65 2 2.5 3 4 

R1 (kf) 14, 065 15.9 20 27 30 33 40 )0=— 50 60 80 
R2(k2) ow 57 20 10,2 8.55 7.4 §.7 4.35 3.53 2,58 
R3 (kf) 28,13 31,8 40 54 60 66 80 «6100 120 160 
B(1) (Hz) 1135 1000 800 590 530 485 400 «6320 267 200 
B(2) (Hz) 725 640 512 378 339 310 256 205 171 128 
B(3) (Hz) 580 510 408 301 271 247 204 «163 136 102 


Table 2: {, = 1000Hz, G*1, Cl *® C2 * 10nF 


Q 0,707 0.8 1 1,35 1,5 1,65 2 2.5 3 4 

Ri (kk) 11,3 12.8 16 21,6 24 26,4 32 40 48 64 
R2(k2) @w 45.6 16 8.15 6.83 5.92 4.56 3.48 2.82 2,06 
R3(kQ) 22.6 25,6 32 43,2 48 52.8 64 80 96 126 
B(1) (Hz) 1420 1250 1000 748 662 606 500 400 334 250 
B(2) (Hz) 910 800 640 472 424 388 320 256 214 160 
B(3) (Hz) = =725 638 510 376 339 309 255 204 170 128 


Example: required are the components for a three-stage filter with a centre 
frequency of 1000 Hz and a bandwidth of 300 Hz, This is obtained by quoting 
the 1000 Hz table in row B (3) to find the nearest value to 300 Hz. This is 
309 Hz in the column Q * 1,65, This means that all component values are 
known, the resistance values are given in the table, and the capacitance values 
were given, This example was made using Table 2. Table 1 gives the compo- 
nents for the three-stage filter described in Section 10, 


13, ADDITIONS TO SECTION 4 


For clarity, it should be noted that an error was made in the determining of 
the transition range between the two methods of calculation given in Section 3 
and 4; Equation 16 was referred to in the fourth line of page 18 of Edition 
1/1975 of VHF COMMUNICATIONS, This was a printing error since reference 
should have been made to equation 17. However, the limit derived in this 
manner is only valid for the special case of R2 * @w,. Equation 14 is more 
general, which shows that the mit is at Q2 x Rp/G x R 1 or when transposed, 
at Q = G x R1/Rp. 
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This means that the range of validity for the equations given in Section 4 is 
greater to the value of JR 1/Rp. This means that they are valid at 


So Rp 


In the special case of R 2 = oo and thus R1 = Rp, the result will be the pre- 
viously mentioned limit of ie. 


As was mentioned in the introduction to this article ( Section 1), the equations 
given in the references were classed as given, They were given in the clearest 
possible manner and methods of simplification were also given, The examples 
calculated according to these equations and the comparison to the practical 
circuits have shown that they can be used with success, 


One disadvantage does exist in that when calculating according to Section 4 
(Qf [Gf ): it is not possible to give the capacitors. When considering equa- 
tion 16, it will be seen that this can be transposed easily so that: 


—— — 
Ri *Gxcixo, is obtained from C1 "GER xu 


This is, of course, equation 5 from Section 3, This means that at least one 
of the two capacitors can be given and an available, standard type used, 


The calculation can then be made according to equations 5, 14 and 15a, 


As has been mentioned in the previous sections, simplifications can also be 
made here, e.g. by selection of G * 1, or R2 *® ow, or both, 
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MULTIBEAM ANTENNAS 


for 70 cm 


The ultimate UHF-antennas for long-distance communication. The Multibeam 
virtually comprises four 12-element yagi antennas that have been stacked 
and bayed to form a single, compact array. Gain is equal to two stacked 
18-element yagis: 17.3 dB over a dipole; 19.5 dB isotropic. The Multibeam 
ean be stacked and bayed in a conventional manner to obtain 20,3 dB 
(22.5 dB isotropic) with two antennas, or 23,3 dB (25.5 dB isotropic) with 
four antennas, Such arrays can be successfully used for EME (moonbounce) 
and for other extreme DX modes on 70 cm. 


|Type _ Gain/Dipole | Beamwidth 


MBM 46/70 46 17.3 dB 24° 2.65 m 
MBM 68/70 68 18.7 dB 20° 3.00 m 


STACKED TUBULAR SLOT ANTENNA FOR THE 23 cm BAND 
by Gerd Kérner, DK 2 LR 


A 23 cm antenna is to be described that can be manufactured from a copper 
or brass tube of 90 cm in length and approximately 7 cm ( uncritical ) in dia- 
meter, Four vertical slots are sawn into the tube that operate as four dipoles 
and reflectors ( Fig, 1). The roughly A/2 slots in the metal tube represent 
"negative" dipoles; they generate horizontal polarization, The stacking of four 
such slots provides a gain of approximately 6 dB over a dipole due to the re- 
duction of the vertical beamwidth. The horizontal diagram can be altered by 
tuning the reflector slots. The variation range is from a virtually omnidirec- 
tional characteristic (A) to a somewhat reduced radiation to the rear as shown 
in (B) in Figure 2, The characteristics of this antenna make it extremely suit- 
able for beacons and for local contacts, 


1, CONSTRUCTION 


It is possible that one may be able to purchase a suitable tube from a local 
building source. The diameter is not too critical and can be between 70 and 
80 mm, If the antenna is to be constructed from metal plate, it is advisable 
to cut the slots before bending. The dipole and reflector slots are mounted 
180° from another and are opposite another on the circumference of the tube, 
Their dimensions are identical, The phase difference between the two elements 
is obtained afterwards with the aid of the feed of the dipole and the capacitive 
tuning of the reflector. 


The feeder and transformer nes are made from 1 mm thick copper or brass 
plate, and are 3mm and 6 mm wide respectively. They are soldered to one 
edge at the centre of each of the four dipole slots, after which they are bent 
up and fed parallel to the inner surface of the tube with a spacing of approx, 
9 mm, 


The reflector slots are capacitively tuned with the aid of metal discs whose 
spacing from the centre of the slot can be altered with the aid of adjustment 
screws, Figure 3 shows a suitable arrangement: The four 30mm x 30 mm 
square plates are glued onto a piece of plastic with rectangular crossection, 
The spacing of this plastic piece to the reflector slot can be adjusted with the 
aid of the spring-loaded screws, 


After completion, the antenna should be sealed at each end with the aid of a 
plastic disc. It is advisable for the antenna to be completely enclosed in a 
plastic cover for weather protection, 


2, MATCHING 


Figure 4 gives a drawing of the feeder and stacking lines: Since the slot dipoles 
are part of the ground surface, the feeder lines are directly connected asymme- 
trically as striplines and fed beside the slots along the inner surface of the 
tube, The slots are connected in groups of two, An impedance of approximately 
6002 is present at the centre of each slot, This impedance is reduced to 
approximately 3002 by the interconnection of two such slots, The two groups 
of two dipoles are connected once again in parallel so that an impedance of 
approximately 1502 results, This impedance is then transformed to 502 with 


the aid of alf-link comprising two trimmers of approx. 5 pF and the line T, 
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Fig.1: Dimensions of tube and slots 


Material: copper or brass plate 


Fig.2: 
Horizontal 
polar diagram 


Plastic body.metal plates giued 


into place 30x 30mm 


Dipole slots 


Fig.3: 
Tuning arrangement 
for the reflector slots 
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Fig.4: 
Matching of the 
dipole slots 
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The interconnection of the slots and groups of slots is made without transfor- 
mation using A/2 lines, The impedance of these lines should be a mean value 
between the two values present at each end; however, it does not seem to be 
critical ( in contrast to the length of the lines), The selected stripline width 
results in an impedance of approximately 1909 for the 3 mm width when spaced 
9 mm from the inner surface, and approximately 150% for the 6 mm wide line, 
he transformer line T is 9 mm wide and 35 mm long (0.15A) and possess 
an impedance of approximately 90, 


The whole matching system is only held by the four soldered connections at 
the centre of the slots and by the twotrimmers. No further supports are used, 


A virtually omnidirectional horizontal characteristic (A) is obtained by deleting 
the capacitor plates from the reflector slots. The characteristic B is obtained 
with a spacing of approximately 3 mm, 
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A FOUR-ELEMENT YAGI ANTENNA FOR THE 23 cm BAND 
USING A STRIPLINE BALUN 


by B.Liibbe, DJ 5 XA 


A four-element yagi antenna is to be described for the frequency band in the 
order of 1300 MHz. It indicates an application of the stripline balun transfor- 
mer described in (1). The gain of the antenna is in the order of 6 dB, and is 
therefore suitable for test, portable and local operation. The author required 
a simple method of connecting and matching the antenna to 502 coaxial cables, 
As can be seen in Figure 2, the use of the stripline balun DJ 5XA 002 a/b 
( Fig. 1) allows the antenna to be matched extremely well without measuring 
equipment, 


Fig.1: 


Photograph of 
the author’s 
prototype 


The antenna is constructed from a brass boom of 7 mm diameter, thick copper 
wires, The elements are placed through holes drilled in the boom and soldered 
into place ( Fig. 3). PC-board DJ 5 XA 002 b is provided with a 7 mm diameter 
hole for a BNC connector at the end of the printed conductor, which is then 
connected to the inner conductor of the connector with the aid of a short wire, 
The flange of the connector is soldered to the ground surface of this PC-board. 
PC board DJ 5 XA 002 a is shortened so that sufficient room is available for 
the flange of the connector, The parts are joined together as was described in 
(1) and are soldered to the folded dipole using two short metal strips. A spacer 
is soldered between the boom and the flange of the connector to provide the 
required support, 
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(1) M, Miinich and B, Liibbe: Six-Element Colinear Antenna with Reflector Plate 
for the 24 cm Band Using a Stripline Balun 
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Fig.2: Standing wave ratio s of the prototype antenna 


Alle Elemente: Kupter 4° 
All elements: Copper 4* 
DJ 5 XA 23mm* 
le7% §— 23mm dia 


Fig.3: Dimensions of the four-element yagi antenna 


constructed by DJ 5 XA Te 


A 40-ELEMENT COLINEAR ANTENNA FOR 23 cm 
by G.Kérner, DK 2 LR 
The described colinear antenna possesses 40 4/2 elements mounted in front of 


a reflector panel. The description is to describe some interesting solutions 
for some of the problems encountered using such antennas ( Fig, 1 ). 


Fig.1: Dimensions of a 40-element colinear antenna for 23 cm 
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Fig.2: Construction of dipole elements, supports, framework, 
reflector and balun 
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Fig.4: Half of a radiator sub-group Fig.5: Bending of the inter- 
connection cables 
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The gain of the antenna is in the order of 16 to 18 dB, Electrically speaking, 
the antenna consists of four sub-groups of 10 elements each, Each sub-group 
is fed with the aid of a balun transformer located at the centre dipole, The 
balun transformer is best made using teflon coaxial cable having copper tubing 
of 4mm in diameter as outer conductor, It is, of course important that the 
four baluns are connected identically at the same phase position, e.g. that all 
inner conductors, for instance, are connected to the right-hand dipoles which 
are marked with a point in the diagram ( Fig, 1 and Fig, 2), The four cables 
from the sub-groups are electrically 2.5. in length (57.5 cm times velocity 
factor of 0.66 or 0,84), The impedance of these cables should amount to 50%, 
Since they are not terminated with the correct impedance, it is important, that 
low-loss cable be used and that an electrical length of a multiple of A/2 is 
accurately maintained, 


The resulting impedance of 43 from the four antenna groups is transformed 
to the required impedance of the feeder cable in a double A/4 transformer as 
shown in Figure 3, The inner conductor is 8 mm in diameter, and the inner 
diameter of the square outer conductor is 15 mm for 502 feeders and 16,5 mm 
for 602 cables. Copper foil is used to interconnect the ground connections bet- 
ween the outer conductors of the feeder cables to the sub-groups and the out- 
put connector for the feeder, 


Each of the four sub-groups consists of two rows of five elements each, to- 
gether with the required interconnection lines ( Fig, 4), These parts are all 
made from the same material ( 2.5 mm diameter copper wire), It is construct- 
ed by firstly making elements 1 and 5 including the whole interconnection cable, 
After this, elements 2, 3 and 4 are soldered into place, Element 3 is extended 
slightly and bent so that a connection is provided for connecting the cable or 
balun, 


Two such groups of elements are now mounted together to form the sub-group 
and the interconnection cables should be bent in a semi-circle at all cross- 
over positions ( Fig, 5), This bending means that the vertical spacing between 
the elements is somewhat less than 115 mm, It is therefore advisable for the 
framework and supports to be constructed after completion of the groups of 
radiators, 


The reflector is made from aluminum mesh, The reflector mesh is mounted 
onto a frame of PVC boxes of 20 mm x 40mm x 1 mm (cable ducting), The 
PVC supports for the dipole elements are also glued to these PVC boxes, The 
framework, dipoles, four baluns and the four stacking cables then form a unit. 
The reflector can be screwed to the lower part of the framework using self- 
tapping screws. The spacing between reflector and the centre of the elements 
amounts to 45 mm, 
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MODIFICATIONS TO THE ATV TRANSMITTER DJ 4 LB 
by P.A.Johnson, G8 EIM / G6 AFF/T 


1, MODIFICATION TO MODULE DJ 4 LB 004 (1) (2) 


The author would like to offer some improvements to this very successful ATV 
transmitter, Many of the ATV constructors in Great Britain have encountered 
some difficulty in suppressing the 478 MHz local oscillator signal from the side- 
band video signal at 436 MHz. The following modification solves this problem 
and provides a further attenuation of the unwanted lower sideband and other 


spurious signals, 


PC-board DJ 4 LB 004 is cut at the position shown in Figure 1, This separates 
the mixer and linear amplifier sections, and allows a helical filter to be used 
after the mixer, A tighter coupling to inductance L 401 allows the loss of the 
filter to be compensated for, The filter which was originally described in (3) 
is given in Figure 2, The output impedance of the filter is 75, and a suitable 
matching to transistor T 405 is provided by tapping inductance L 402 half a turn 
from the cold end, 


Fig.1: Position of cut on PC-board DJ 4 LB 004 


A further stage of amplification should be provided at this position ( Fig. 1). 
The simplest method of doing this is to duplicate the circuit of transistor T 405 
( Fig. 3.) and mounting this on a small extra board, which is then soldered 
to the larger part of PC-board DJ 4 LB 004 ( Fig. 5). It is now important that 
the linear amplifier section is housed in a separate box to the mixer and filter, 


No undesirable effects have been noticed since making these two modifications. 
The suppression of spurious signals is extremely good, and TVI problems were 
cured, even when using the 10 W linear amplifier DJ 3 SC 001 (4). The use of 
the helical filter also simplifies the alignment procedure, 
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Fig.2: Helical filter for the 70 om band 
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Fig.3: Interconnections between the various stages 
- 112 - 


39.8MHz 
Modulation 


O ©® O 


input 


Y4PCB DJ 4 LB 


Linear Gmp 


4%, PCB 
DJ 4LB 004 


or with add 
on stage 


Mixer 
section 


in 
Loh Sse 
eo) input O 


473 MHz Metal box 


Fig.4: Mixer, helical filter, and linear amplifier sections 


2. MODIFICATIONS FOR UK USE 


ATV stations in Great Britain do not usually receive intercarrier FM sound but 
prefer to receive AM sound on the video carrier frequency. The following de- 
scription shows how it is possible to obtain an AM sound carrier in the cheapest 


and easiest manner 


he sound IF module DJ 4 LB 002 is modified by adding a connection point Pt 20a 
at the junction of Ch 202 and R 201. The signal taken from this point is fed 
via a trimmer resistor to a transistor BC 108 as emitter-follower, This trans- 
istor provides an output impedance of 75% which is suitable for driving the 
input of the video IF module DJ 4 LB 001 (Pt 101), 


The mode selection is made using a four-pole, three-way switch which provides 
the following modes: AM sound, video only, video plus FM sound, Further 
details are given in the block diagram in Figure 6, 


The author recommends a common UK video frequency of 433. 8 MHz with 6 MHz 
intercarrier spacing at 439.8 MHz. 
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Fig.5: PC-board for the extra amplifier stage - 113 - 
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3. FURTHER NOTES 

3.1, MODULE DJ 4 LB 001 

The value of capacitor C 108 can be increased from 2.2 pF to 5.6 pF, as well 
as increasing the value of resistor R 104 to 1.8 k®. This results in a greater 
Signal swing from the video IF-module DJ 4 LB 001, It is important that a high- 
gain transistor type BF 224 be used (8 120), however, these are difficult to 
obtain, 


A PAL colour signal was transmitted through the ATV transmitter after com- 
pleting the modifications and no deterioration of the colour signal was observed, 
Both multiburst and sawtooth signals have been used to check the linearity, 
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DJ 4 LB 001 - 005 
Complete modular ATV transmitter for video and sound. Complete with 
all parts except cabinet. Fully solid state with direct video and sound 
output on 70 cm, After completion it is only necessary to connect camera, 
microphone and antenna. 
See Editions 1 and 2/73 of VHF COMMUNICATIONS for full details. 
Total kit price only DM 396. -- 
PC-boards price only DM _ 50. -- 


Complete TV pattern generator also available. 
- 115 - 


NOTES AND MODIFICATIONS 


1, PROGRAMMABLE FOX-HUNT RECEIVER DL 9 FX 006/007 (Ed, 2/74) 
1.1, ERROR ON PC-BOARD DL 9 FX 007 ( Switching circuit ): 


The first series of PC-boards possessed a drawing error which led to a short 
between connection R 209 E and the adjacent conductor lane. This should be 
removed, However, it is not to be expected that any of these boards were 
exported, 


1,2, RECOMMENDED NEUTRALIZATION 


Should any tendency to self-oscillation be noticed, it can be avoided by placing 
ferrite beads around the connection wires of transistors T 9 and T 10, and 
connecting capacitors of 4,7 nF between the emitters and collectors of these 
transistors, A capacitor of 10 nF can also be connected from pin 3 of the in- 
tegrated circuit | 1 to ground, The demodulator transistor T 14 should be shunted 
by a capacitor of 10 pF in order to ensure that the S-meter indication is not 
affected, 


1,3. CASE 


The cutout for switch S 202 in Figure 8 should be only 8 mm from the edge of 
the case and not 12 mm as given in the original article. This is to ensure that 
there is sufficient room for the battery, The following drawing shows the new 
dimensions: 


2, FM-IF MODULE DC 6 HL 007 (Ed. 3/72) 


The value of the coupling capacitor C 703 of the first bandpass filter should not 
exceed a value of 1.8 pF. This is to ensure that the coupling is not too tight 
that a simple alignment to maximum is no longer possible, 


8. PLL-OSCILLATOR DK 1 OF 011/014 (Ed. 2/74) 


A number of readers have informed the publishers that the phase-locked loop 
possesses a tendency to self-oscillation,which indicates an additional integration 
time constant. On observing the internal circuit of the integrated frequency/ 
phase comparitor MC 4044 it will be seen that one output ( Pin 10) is in the 
form of an open emitter, Pin 5 is connected to a diode that is in the pass 
direction for positive voltages. This means that the RF-bypass capacitor C 145 
will practically not be able to discharge at voltages of less than approximately 
1 V, which represents a very long time constant. A control loop with two or 
more integral links with identical or similar time constants will always possess 
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a tendency to oscillation. In the case of the PLL-oscillator, this will be ob- 
served in the form of unstable spurious signals at both sides of the wanted 
signal, 


This problem can be avoided by connecting a resistor of approximately 10 to 
50 k© in parallel with C 145 to ensure that this capacitor is discharged suffi- 
ciently quickly. Attention should also be paid that the values of R156, C 124 
and C 149 are accurately maintained so that the resulting time constant is not 
too long. 


It has been found in some cases that the output voltage of mixer T 106 is too 
low to fully drive the pulse shaper T 141, This can be improved by using a 
dual-gate MOSFET ( 40673 or similar) for T 106 in the following circuit: 


Attention should be paid that only 
first choice ICs from wellknown 
manufacturers are used for the 
operational amplifier 1 143. Second 
and higher choice ICs can produce 
considerable noise voltages at the 
output, 


4, HIGH-IMPEDANCE COUNTER PREAMPLIFIER DJ 6 TA 001 (Ed, 3/74) 


A few enquiries regarding this module have led to a few tips on the construction 
and fault finding: 


4.1. The value of the current-limiting resistor between connection Uy, and 
ground is too high (15 ), which would lead to a current limiting at approxi- 
mately 45 mA, The value of this resistor should be reduced to approximately 
6.82 so that a current of 65 mA can be taken without current limiting, 


4.2. Due to the tolerances of the zener diode D 5, the value of +1.8 V at pin 14 
of I1 can only be classed as approximate value. It is only important that trans- 
istor T 3 is fully conductive or blocked according to the input signal and thresh- 
old adjustment, This can be checked by measuring the collector voltage of T 3. 
With zener diodes with voltage values of over 5.6 V, the integrated circuit 11 
can become too warm so that the threshold is unstable, 


4.3. In a few cases, oscillations have been observed on the switching slope 
which is indicated when higher frequencies can be counted correctly, but lower 
frequencies are indicated too high, and the indication is not stable. The cause 
of this is a somewhat longer switching time of some individual ICs type MC 1035 
(more than 10 ns), If transistor T 3 has a very high gain, the combination will 
cause oscillations to be formed on the switching slope which will be converted 
to needle pulses of approximately 5 ns in 1 2 ( will only be observed on an os- 
cilloscope having a sufficiently high bandwidth), The simplest method of re- 
moving this fault without exchanging components is for T 3 to be included in 
the feedback link of the Schmitt trigger for higher frequencies, This is achieved 
by soldering a disc capacitor of 1.8 to 2.2 pF from the collector of T 3 to 
pin 3 of 11 (non-inverting input), The steep slope at T 3 now forces the 
Schmitt trigger to switch more quickly, This dise capacitor can be soldered 
to the lower side of the board and bent back, The following drawing indicates 
this modification, 
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A STANDARD FREQUENCY OSCILLATOR 
WITH AN ACCURACY OF 1078 


by R.Gorl, DL 1 XX 


1, APPLICATION 


Demands on the stability and absolute accuracy of frequency determining com- 
ponents and modules have increased considerably in the professional communi- 
cations and measuring technology over the last 10 years. A similar tendency 
is also to be observed in amateur radio technology. Complicated modulation 
modes such as SSB, as well as new communication modes such as EME and 
MS operation require higher frequency accuracies, especially on the UHF bands. 
In addition to this, the advances made in the digital electronics technology have 
made advanced frequency measuring, and frequency comparison methods with 
numerical indication ( frequency counters ) also available to the radio amateur. 


In most cases, the owners of digital frequency counters usually do not have a 
suitable, accurate frequency standard without which exact absolute measure- 
ments of the frequency are not possible, The continuous re-calibration of an 
inexpensive oscillator against a standard frequency transmitter is unfavourable 
in practice since this cannot always be made when required due to the propa- 
gation conditions, The increasing tendency to use frequency synthesizers in con- 
trast to the use of a large number of crystals also tends to favour the use of 
a single crystal oscillator with a short warm-up time of less than 10 minutes 
and high repeatability which is then used as frequency standard for the complete 
station, 


For the following reason, it is not favourable for a crystal oscillator to be 
operated continuously, and perhaps only used to drive a digital clock as a se- 
condary mode: Electric clocks using synchronous motors are more accurate 
with respect to the long-term stability than an inexpensive crystal clock, This 
is because the AC-line frequency is monitored and controlled by crystal clocks 
having a higher accuracy. Furthermore, the aging of a crystal that is in con- 
tinuous use is considerably higher than a well-aged crystal that is not oscillating 
continuously. Since a radio amateur only uses his frequency standard occasion- 
ally, maybe for a few hours, the required absolute accuracy can be main- 
tained over a considerable period when one assumes that the aging rate during 
this short operating period probably amounts to 10-9 4 per hour, 


The described frequency standard was developed with this in mind, The price 
is extremely low when compared with the excellent characteristics and technical 
complement, This oscillator is not to be offered in a form of a kit since most 
amateurs would not be able to adjust and align the oscillator with respect to 
temperature behaviour, crystal loading and control characteristics due to the 
accuracy of the measuring equipment required, However, the unit is to be offer- 
ed as a ready-to-operate module in fully aligned condition, Finally, several 
terms are to be described in order to understand the operation better, The 
physical magnitude, such as 4£/day for the aging rate; 4£/°C for the temper- 
ature coefficient, or V for the stability with respect fo supply voltage fluc- 
tuations, It is therefore not possible for the accuracy of a frequency standard, 
to be completely specified by one value, It is only terms such as repeatability, 
absolute accuracy, ete, that can be given as 4 ’ 
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2, THE CRYSTAL 


The crystal oven used inthe described module is designed to work with crystals 
having a HC-6U or HC-36U holder, All fundamental crystals in the frequency 
range of 200 kHz to 20 MHz can be used in the circuit, The use of overtone, 
standard crystals is not planned since their advantages with respect to stability 
to variable circuit parameters are only advisable at far higher degrees of accu- 
racy. This, however, requires a far higher degree of circuitry and temperature 
stability, 


Generally speaking, it could be said that the higher the crystal frequency the 
greater the stability. The actual conditions are so that the stability of a crystal 
with respect to temperature fluctuations is mainly dependent on the crystal cut 
used, The individual cuts, however, can only be used for certain frequency 
ranges for economical reasons, The most stable frequency range with respect 
to temperature fluctuations when using a AT-cut is the frequency range from 
800 kHz upwards. The characteristic temperature-to-frequency corresponds to 
a third-order parabola whose reversal point is in the order of 27 °C, and whose 
relatively flat minimum is especially suitable as temperature reversal point 
for use in conjunction with crystal ovens. 


All other crystal cuts in this frequency range ( 200 kHz to 20 MHz) possess a 
temperature-to-frequency characteristic corresponding to a second order para- 
bola. The temperature coefficient f/oc is considerably higher. An exception 
to this represents the very expensive GT-cut which are hardly manufactured 


nowadays. 


A further and probably most important point is the crystal aging. This is mainly 
dependent on the care made during the manufacture of the crystal. The aging 
of the crystals is mainly observed as continuous increase of frequency, which 
never completely disappears even after months and years of operation, The 
real reasons of crystal aging are still not known completely; however, it is 
known that the surface of the crystal is damaged during the cutting process so 
that particles continue to be lost decreasing the mass of the crystal, The rea- 
son why a low crystal loading ( low oscillating amplitude ) is advisable can thus 
clearly be seen, Crystals with a low aging rate usually have a high Q ( not 
always the case ), This is also favourable since the feedback can be kept at a 
very low value. 


The attainable accuracy as a function of Q has been found experimentally to be: 


4t 1 
T ™ Too Q 


This means that crystals with a Q of at least 100 000 must be used if an accu- 
racy of 1078 is to be obtained, When referred to the diameter of the AT-crystal, 
which is determined by the holder in use, the Q of a crystal increases with 
frequency, After considering all factors, it will be found that a precisely ma- 
nufactured crystal in the order of 5 MHz is especially favourable for this appli- 
cation, 


3. CRYSTAL OSCILLATOR CIRCUIT 


The discussion of the most favourable crystal oscillator circuit is as old as 
the crystal technology. Opinions differ mainly with respect to the question 


whether the crystal should operate at series or parallel resonance, However, 
since any crystal must be "pulled", the actual frequency of oscillation of the 
crystal is affected by the external circuitry and will not oscillate at either its 
parallel or series resonance, 
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Fig. 1: L y 2 
Equivalent diagram 1 
of a crystal Co 


When considering the equivalent diagram of a crystal as given in Figure 1, it 
will be seen in a simplified manner that the series resonance of a crystal will 
formed trom L and C, when the following is valid: 


1 


eh 5G 


On the other hand, a ‘parallel resonance can be derived from the series circuit 
of Cy and Cg (holder capacitance ), e.g. when the following is valid: 


= 
Co x Cy 
veo 
Co + Cy 


wh * 


This parallel resonance cannot be achieved in practice since the required ex- 
ternal circuitry places reactances in parallel with the crystal, This means that 
the complete oscillator circuit operates at the frequency at which the crystal 
together with its reactive impedance is real, 


Capacitive feedback circuits are mainly used to obtain variation ranges on pull- 
ing crystal oscillators, and to obtain the best characteristics with respect to 
the temperature coefficients, The crystal then oscillates in the inductive part 
of its reactive impedance characteristics, e.g. between the series and parallel 
resonance frequency ( Fig. 2). This means that it would not be correct to judge 
the stability of a crystal oscillator alone on the criteria of the crystal. It is 
far more important to keep the stabilizing factor of the crystal as high as 
possible in the circuit, This means that fluctuations of the operating parameters 
such as operating voltage, capacitances, etc, shall have the lowest possible 
effect on the frequency, Under these conditions, it is sufficient for the crystal 
and the varactor diode used for alignment to be kept at a stable temperature, 
The low heat capacitance ( mass ) of these two components allows a short warm - 
up period, 


operating range 
of the crystal 
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Now to details regarding the crystal loading: If the fact is ignored that an os- 
cillating crystal warms itself via its own impedance, which is valid more or 
less for every electrical component in a circuit, and which can amount to 
several degrees centigrade at a crystal loading which is even far below the 
maximum level, it is of the greatest importance with respect to the aging rate 
that the crystal loading is as low as possible. Values of 100 yW or less are 
advisable. 


One often sees circuits in which "overloaded" crystals are used in conjunction 
with a NAND-gate (e.g. SN 7400), However, there are cheaper methods of 
destroying crystals, 


4. THE CRYSTAL OVEN 


High demands are placed on the temperature stabilization of crystal oscillators 
with an accuracy in the order of 1078, The warm-up period should be as short 
as possible in order to ensure that the unit is ready for operation in the shortest 
possible time. The inverse ambient-temperature reduction factor of the crystal 
oven must be as favourable as possible so that the ambient temperature fluc- 
tuations within the crystal oven only result in temperature fluctuations of maxi- 
mum 0.1 °C when it is assumed that the temperature coefficient of the crystal 
in the vicinity of its reversal points is approximately 4 /9C # 1 x 1077, 


In this range, it is possible for the temperature shifts of the overall circuit 
as a result of aging to be considered, In addition to this, the adjustment of the 
nominal temperature should be provided so that it can be adjusted with a re- 
solution of 0,1 °C in a range of approximately +5 °C, Such demands cannot be 
fulfilled using bi-metal thermostats: The system-dependent temperature ripple 
(1) will only be at a minimum when the nominal temperature can just be kept 
after considering the heat dissipation of the system, This means that an effective 
heating of the crystal oven must be obtained using an additional, switchable 
heater winding, It is practically impossible to precisely adjust a small bi-metal 
thermostat with an accuracy of 0,1 °C, This means that a proportional control 
of the temperature stabilization must be used, 


A thermistor is used as heat-probe which should have a value that is as high 
as possible in order to ensure that the intrinsic heating due to the inavoidable 
measuring current is as low as possible, The control amplifier is inthe form 
of a DC-voltage amplifier, whose output stage is mounted on the case of the 
erystal oven for cooling. This ensures that a separate heater winding is not 
required, 


The heat-probe, case of the crystal oven, crystal, varactor diode and output 
transistor are combined in such a manner that the best possible heat conduction 
exists between the various components so that the lowest possible heat capa- 
citance is obtained, The crystal holder which protrudes out of the case of the 
crystal oven has no noticeable effect on the accuracy of the control circuit since 
the heat dissipation of the electrical connections to the crystal are very low due 
to the low cross section of the holder, 
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The crystal oven does possess one undesirable feature: Rapid fluctuations of 
the heating due to a defect in the temperature dissipation, or due to large volt- 
age fluctuations cause to a relatively large overshoot of the frequency, This 
is not only due to the control circuit where an overshoot of the heater current 
can be observed, The cause is possibly in the inhomogenities of the warm-up 
process or in the cooling of the crystal element. A temperature gradient will 
be formed in the crystal temporarily which can be lead to a frequency variation 
that has nothing to do with the expected characteristic as a result of the cut, 
This will be observed during the warm-up process. Since the crystal ( AT-cut ) 
is operated at its reversal point, the frequency should only reduce to the ad- 
justed frequency during the transient period, and should increase if a tempera- 
ture over-control condition exists. The measured transient behaviour does not 
indicate this ( Fig. 3: observe the two different ordinates which differ by two 
orders of ten), This "weakness" of the crystal oven e however, of no im- 
portance since the frequency fluctuations remain below dr 10-8 during normal 
operation and since these transient processes are completely without hysteries, 
and therefore do not cause any residual control deviation, 
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Fig.4: Complete circuit diagram 
R2b470 of oscillator and crystal oven 


5. CONSTRUCTION 


The complete circuit diagram of the oscillator and crystal oven are given in 
Figure 4, A modified Pierce crystal oscillator circuit is used with transistor 
T 4 in a common-base circuit, The coarse frequency adjustment is made with 
the aid of trimmer capacitor C 2, or by exchanging capacitor C 3 if large fre- 
quency variations are present, Varactor diode D1 is provided for fine tuning; 
the bias voltage of this diode can be adjusted with the aid of a precision po- 
tentiometer ( R 26 ). 


The values of the feedback capacitors C 5 and C 6 are selected so that oscilla- 
tion commences readily and the temperature-dependent semiconductor capaci- 
tances are sufficiently shunted. The correct value of resistor R14 is selected 
for each individual crystal so that the correct crystal loading results, 


The output signal is taken from the emitter of transistor T 4, If the operating 
points have been adjusted correctly, a virtually undistorted ( sinusoidal ) signal 
will be available at this point, The output signal is amplified to approximately 
1 V ( RMS) in a subsequent, two-stage amplifier and coupled out at low im- 
pedance, 


The comparison between the actual and nominal value for the temperature con- 
trol is made in a differential amplifier stage comprising transistors T 1 and 
T 2, The required crystal oven temperature is adjusted with the aid of resistors 
Ri to R3, and the required control gain, or heating current is selected by 
connecting resistor R 6a in parallel to R6, The differential amplifier drives 
a power transistor ( T 3 ) whose power dissipation heats the case of the crystal 
oven, 


With the exception of the heater transistor, all operating voltages are taken 
from the stabilizer circuit comprising (T 7, T 8, D2). 
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rhe complete circuit including crystal oven is built up on a single-coated PC- 
board of 115 mm x 50 mm. The completed PC-board is mounted in an aluminum 
case of 125mm x 55mm x 55 mm ( Fig. 5). The output signal is taken from 
a BNC-connector which is mounted at one end of the box; the connections for 
the operating voltage ( feedthrough capacitors ) and the precision trimmer po- 
tentiometer for frequency calibration are to be found at the other end of the box. 


Fig.5: Author’s prototype with cover removed 


6. ALIGNMENT 


Although it will not be possible for most radio amateurs to carry out this ca- 
libration process, it is briefly to be described, Due to the difficulty in cali- 
brating this module, no kit is to be offered, only a ready-to-operate module. 


The equivalent data foorieg, R, Cy and L are now determined in a passive 
resonator circuit ( pi-circuit) and the Q of the crystal is then calculated. If 
the Q of the crystals are not sufficient, such crystals should not be used in this 
circuit. This is followed by measuring the temperature-reversal point on in- 
creasing and decreasing the temperature, which is made ina circulating water 
bath, All crystals that have too high or too low a reversal point as well as any 
crystals that possess a measurable hysteresis in the reversal point between 
heating and cooling should also not be used, 


The crystal oven is now heated to within 1 to 2 °C of the required crystal 
temperature, The crystal is now inserted and adjusted to a loading of appro- 
ximately 100 uW by aligning of R14. The maximum permissible amplitude for 
the crystal was calculated previously from the equivalent data of the crystal, 
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It is now possible for the exact crystal oven temperature to be selected whilst 
observing the frequency variation, This adjustment takes some time since one 
must wait until the transient effects of the temperature are stabilized after each 
adjustment. This is followed by adjusting the frequency coarsely with capacitor 
C 2 and finely with R 26, and allowing the oscillator to run for at least four- 
teen days continuously, The frequency variations are noted once per day. The 
module can be classed as ready for operation after the aging rate has dropped 
to far leas than 1078 f /day. Any oscillators whose aging rate is not less 
than this value after an operating period of 30 days are classed as not success- 
ful and will be dismantled, 


7. FREQUENCY ADJUSTMENT 


After manufacture, the module is aligned for better than 1078 re at an operat- 
ing voltage of 18 V. However, one must assume that the crystal will age by 
10-7 to 10°68 4f after a considerable period, which means that the frequency 
standard should be calibrated occasionally. 


The method of adjusting the frequency to that of a standard frequency trans- 
mitter has been published on so many occasions that only a few details are 
to be mentioned here: 


The longwave standard frequency-transmissions such as DCF on 77,5 kHz 
Droitwich on 200 kHz and the Deutschlandfunk on 151 kHz are preferable to the 
shortwave transmissions. Of these, the transmitter with the nearest location 
should be selected, Delay variations can occur during the measuring period due 
to propagation conditions, which could simulate a frequency deviation ( of up to 
10-7 vi on shortwave), This means that any signals with a high degree of 
fading should be avoided, On the other hand, longwave signals have the disad- 
vantage that the observation time is relatively long for an accuracy of 1078, 
One requires, for instance, a measuring period of at least 1000 seconds in the 
case of a 100 kHz signal. 


Finally, two methods of comparing the frequency to a standard frequency trans- 
mission: 


A longwave standard frequency signal is received in a TRF-receiver with feed- 
back, and the synchronized beat frequency is multiplied to the highest possible 
frequency, This frequency is measured with the ald of frequency counter which 
uses the described frequency standard as time base, 


The standard frequency from the longwave receiver is fed to a phase compara- 
tor circuit and compared to a harmonic of the oscillator to be adjusted, A meter 
connected to the phase discriminator allows the beat of the oscillation to be 
observed and brought to zero, 


The manufacturer is prepared to align such oscillators once per year for those 


amateurs that are not able to make this correction adjustment, it is only ne- 
cessary to pay the transport costs, 
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8, SPECIFICATIONS 
Frequency: 

Crystal; 

Crystal holder: 
Frequency adjustment: 


Output voltage: 
Output impedance: 
Ambient temperature range: 


Frequency deviation: 
Due to aging: 


Due to temperature: 


5 MHz ( optimal 1 MHz to 20 MHz ) 
AT-cut, fundamental 

HC-36U 

Mechanical: approx, 3 x 1075 4! 

Electrical: approx. 1 x 1076 a 
approx. 1 V, sinusoidal 

approx. 2002 

~20 to +40 °C 


less than 1 x 10-8 # /day after 24 h period 
less than 1 x 1079 4 joc 


Due to supply voltage fluctuations of +10% at 18 V: 


less than 5 x 1079 4t 


Due to loading ( no-load/short ): less than 1 x 1078 4 
Frequency error after switching on at a temperature of 25 °C and a supply 


voltage of 18 V: 


Deviation 4 from the required frequency after 3 min.: less than 1078 


Operating voltage: 
Heating current: 
Operating current: 
Dimensions: 
Weight: 


9, REFERENCES 


after 6 min.: less than 1077 
after 10 min.; less than 1078 


+14 V to + 28 V to ground 
700 to 900 mA 

Less than 150 mA at 18 V 
125 mm x 55 mm x 55 mm 


Approx. 200 g 


(1) R, Gérl and B, Réssle: A Stable Crystal-controlled Oscillator in the Order of 
10-7 for Frequency and Time Measurements 
VHF COMMUNICATIONS 4, Edition 4/1972, Pages 235-240 


(2) D, E, Schmitzer: A 200 kHz Receiver for Synchronizing 1 MHz Crystal Oscil- 
lators to the Droitwich Longwave Transmitter 
VHF COMMUNICATIONS 4,. Edition 2/1972, Pages 111-118, 


MATERIAL PRICE LIST FOR EQUIPMENT 
described in Edition 2/1975 of VHF COMMUNICATIONS 


DJ 5 XA 003 70 em CONVERTER with SCHOTTKY MIXER Ed. 2/1975 
PC- board DJ 5 XA 003 (double coated, no through contacts, 


with printed plan) slicceweecene DM 24.-- 
Semiconductors DJ 5 XA 003 (7 transistors, 3 diodes) ...... DM 45.-- 
Minikit DJ 5 XA 003 (2 coilsets, 1 coilformer with 

core, 2 ferrite beads, 10 trimmer 

capacitors, 4 chip capacitors, 


1 TEKO Box 3A) eee aeeese DM 23.%- 
Crystal 67..883' MHz (HO“6/0): i os aaa ces ou ae. DM 22,=- 
Kit DJ 5 XA 003 with above parts seeveeeeceve DM 110.-- 
DJ 4 BG 015 ACTIVE RC BANDPASS FILTERS Ed. 2/1975 
PC-board DJ 4 BG 015 (with printed plan) eeeeeecee DM 10.-- 
13-pole connector for wiring, each teeeeevecnerseceses DM 65.40 
13-pole connector for PC-board mounting, each oveveoeeee DM 4.90 
13-pin connector for above tee reer eeeverevvevecevse DM 4,10 
DL _1_XX STANDARD FREQUENCY OSCILLATOR (5 MHz) Ed, 2/1975 


Ready-to-operate Completely aligned and aged (14 days)...... DM 495,-- 


TERMS OF DELIVERY and BANK ACCOUNTS 


All prices are given in West German Marks. The prices do not contain post 
and packing for which an extra charge will be made:........ DM _3.-- 


The prices do not include any customs duty where applicable. All supplies 
having a value of over DM 80.00 (or less when requested) will be dispatched 
per registered mail and charged with ..eeeeeeeeeeveeeveee DM i=" 


No post and packing will be charged on orders in excess of DM 200,-- 


Equivalent semiconductor types will be supplied if original types are not 
available. Only first class components are used. Semiconductors, quartz 
crystals and crystal filters cannot be exchanged. 


It is not possible for us to dispatch orders per C.O.D. All orders should 
be made cash-with-order including the extra charges for post and packing, 
registered mail, etc. A transfer to one of our accounts or via our repre- 
sentatives is also possible. 


Verlag UKW-BERICHTE, H. Dohlus oHG 


D-8521 RATHSBERG/ERLANGEN, Zum Aussichtsturm 17 


West-Germany - Telephone (0 91 91) 91 57 or (0 91 33) 33 40 
Bank accounts: Raiffeisenbank Erlangen 22411, Postscheckkonto NUrnberg 30455-858 
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MICROWAVE MODULES LIMITED 


NEW ATV CONVERTER 


Input frequency range: 430 - 440 Bandwidth: 10 MHz 
IF range: CCIR Channel 3 (48 MHz) Gain: typ. 25 dB 
Noise figure: typ. 3.8 dB 9-15V/30mA 
Other converters available: 

1296 MHz CONVERTER 144 MHz MOSFET CONVERTER 
Microstripline, Schottky Noise figure: typ. 2.8 dB 

diode mixer Overall gain: typ. 30 dB 

IF; 28-30 MHz or 144-146 MHz IF; 28-30 MHz, others on request, 
Noise figure: typ. 8.5 dB 9-15V / 20mA 


Overall gain 25 dB 
VARACTOR TRIPLER 144/432 MHz 
452 MHz CONVERTER ; Max. input at 144 MHz: 20 W 
2 silicon preamplifier stages, (FM, CW) - 10 W (AM) 
MOSFET mixer, All UHF circuits Max. cutout at 489 MHz: 14 W 
in microstrip technology, siieiss aie 7 


Noise figure: typ. 3.8 dB VARACTOR TRIPLER 432/1296 MHz 
Overall gain: typ. 30 dB Max. input at 432 MHz: 24 W 

IF; 28-30 MHz or 144-146 MHz (FM, CW) - 12 W (AM) 

9-15 V/ 30 mA Max. output at 1296 MHz: 14 W 


All modules are enclosed in black cast-aluminium cases of 13 cm by 6 cm 
by 3 cm and are fitted with BNC connectors, Input and output impedance 
is 50 Ohms. Completely professional technology, manufacture, and alignment. 
Extremely suitable for operation via OSCAR 7 or for normal VHF/UHF 
communications, 


Available from: 
Verlag UKW-BERICHTE, Hans Dohlus oHG - D-8521 RATHSBERG/Erlangen 
(Western Germany) - Zum Aussichtsturm 17 
and from their representatives throughout the world 


mobile 
antennas 


Introducing the J-BEAM range of very high-quality mobile antennas for all 
commercial frequencies and for the 2-m and 70-cm bands. Both stainless-steel 
and glass-fibre types are available. Below a few examples from the wide range 
of types from A/4 to stacked 5/8 \ colinears for UHF. 


Type TA Type TAS Type TAS Type US Type U4 Type US 


| type | Frequency | Gain | weight _| 


5/8 A 144-175 MHz 
5/8 A 144-175 MHz 
1/4 A 144-175 MHz 
5/8 A 400-470 MHz 
Colinear 420-470 MHz 
Colinear | 420-470 MHz 


Features 


Glass-fibre whip 
Glass-fibre with 5 m cable 
Stainless steel (PH 17-7) 
Silver-plated, epoxy coated 
Stacked A/4 and 5/8 A 
Stacked 5/8 } and 5/8 A 


Available via the representatives of VHF COMMUNICATIONS. Would professional 
customers please contact the Antenna Dept of VHF COMMUNICATIONS direct. 
Full catalogs of the wide range of professional antennas available on request. 


Verlag UKW-BERICHTE, H. Dohlus oHG 


D-8521 RATHSBERG/ERLANGEN, Zum Aussichtsturm 17 
West-Germany - Telephone (0 91 91) 91 57 or (0 91 33) 33 40 


Bank accounts: Raiffeisenbank Erlangen 22411, Postscheckkonto NUrnberg 30455-858 


Listed is our well-known series of 


9 MHz crystal filters 
for SSB, AM, FM 
and CW applications. 


In order to simplify matching, the 
input and output of the filters com- 
prise tuned differential transfor- 
mers with galvanic connection to 
the casing. 


Filter Type 


Application 


Transmit 


CRYSTAL FILTERS - FILTER CRYSTALS - OSCILLATOR CRYSTALS 

SYNONYMOUS for QUALITY and ADVANCED TECHNOLOGY 

PRECISION QUARTZ CRYSTALS. ULTRASONIC CRYSTALS. 
PIEZO-ELECTRIC PRESSURE TRANSDUCERS 


Shape Factor 


“6 50dB) 1 7 \(6 60 dB) 1 8 


iG 80 dB)2.2 


Ultimate Attenuation 


D 6924 Neckarbischofsheim - Postfach 7 


» 45 dB | > 100 dB 


Number of Filter Crystals 5 8 8 8 8 4 
Bandwidth (6dB down) |" Q25kHz | 24 kHz | 3.75kH2 | 50 kHz | 120 kHz k 
Passband Ripple Tet [<208 |<208 [<208 | <208 
insertion Loss | <3 [< 35 dB| < 35 0B| < 35 dB| < 348 
Input-Output Z| soo | soo | soo | soo | 1200 
Termination | w pF K's) pF 30 pF 30 pF 30 pF 


8| (6:60 dB) 18 


(6:80 dB) 2.2) 


t 


(6:60 dB) 1 
(6:80 dB)2 


KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH 


ce 


